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DETROIT  WATER  WORKS. 


METER  RATES. 


First  3,000  Cable  feet,  eaca  moatk,  each  100 gallons  MoT* cent. 

All  ower,  each  100  gallons   %  of  a  cent. 

Minimum  rate,  par  annum   fO  00 


ASSESSMENT  RATES. 
Feom  July  1st,  1886. 

mm  mm 

For  Family,  household  purposes   $6  00 

Green)  Ho  a  sea.— Special  rates. 

Private  Stable*,  for  each  horse.   t  00 

IdTery  Stabler    44     44     "    1 00 

Dray  and  Team  Horace,  each   1  00 

Cowe,  each.   1  00 

Storee  aasl  4MBeea  98  00  to  10  00 

Bakeries*  average  daily  use,  for  each  barrel  of  flour.   I  60 

Salooae,  Groceries  aasl  Prosrlslon  storea*  from.  $8  00  to  100  00 

Bar,  with  faucet,  from                                                       8  00  to  00  00 

Flab  House*                                                                 10  00  to  100  00 

Slauejkter  Hon  sea,  —Special  rates. 

Hotela  and  Taverns,  In  addition  to  family  rate,  each  room   100 

Boardlnc  Sekoole,  each  room   1  00 

PnbUe  Sekoole,  from.  $6  00  to  60  00 

Building  Purposes,  each  1  M  brick.   6 

44    100  yards  plastering   10 

44              44          "    perch  stone   \\i 

Printing  OfBeea,  8pecial  rates. 

Buteaer  Stalls,  each  not  leas  than.   100 

Workaaone,  for  10  persons  or  under   I  00 

"          for  each  additional  10  persons   100 

Estimated  quantities  of  water  each  100  gallons   t 

Boarding  Houses,  In  addition  to  family  rata,  each  boarder   1  00 

FIXTURES. 

Batb  Tubs,  for  families,  1st  tub,  $8.00;  each  additional.   $1  00 

Batb  Tuba,  public,  each  tub   6  00 

Water-closets,  for  a  family,  1st  closet,  $8,00;  each  additional,  ft  00, 

$800  to  16  00 

Water-closets,  for  Hotela,  Stores,  Factories,  etc.,  for  10  per- 
sons, $6  00;  each  additional  person   B 

Bod  Water*cloeeta,  not  less  than   •  00 

Urinals,  not  lent  than   8  00 

Waaa-Haad  Buslaa,  for  family  $1  00  to  8  00 

"          44       for  other  purposes,  each  person.   B 

Permaaeat  Waak  Tuba   8  00 

Hose,  for  street  and  lawn  sprinkling  no  charge.' 

for  other  purposes,  minimum  charge   8  00 

Fountains  $6  00  to  80  00 

Street  Sprinklers,  each  wagon.   800  00 


Where  there  Is  a  waste  of  water  a  proper  Increass  of  rates  will  be  made. 
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REPORT 

OF  TBM 

Board  of  Water  Commissioners 

OF  THE 

CITY  OF  DETROIT. 


Water  Commissioners'  Office. 

Detroit,  January  19,  1892. 
To  the  Common  Council  of  the  City  of  Detroit  : 

The  Board  of  Water  Commissioners  respectfully  submits  its 
annual  report  for  the  year  ending  December  31,  1891. 

A  detailed  statement  has  already  been  presented  by  the  Sec- 
retary to  your  honorable  body,  showing  the  entire  expenditures 
of  the  Board  during  the  year.  This  statement  gives  the  num- 
ber of  the  voucher  upon  which  the  payment  is  made,  the  name 
or  names  of  those  to  whom  it  is  paid,  the  service  or  material 
paid  for,  and  the  payment  itself. 

The  bonded  indebtedness  of  the  Board  is  $1,229,000,  upon 
which  is  an  annual  interest  of  $76,610. 

One  hundred  and  forty-six  thousand  dollars  of  these  bonds 
will  fall  due  August  1,  1893,  and  there  will  be  in  the  sinking 
fund  at  that  time  about  $75,000,  the  accumulated  surplus  from 
the  general  tax  levy,  to  assist  in  their  redemption,  leaving  only 
$71,000  to  be  taken  from  the  general  fund. 

The  total  expenditures  of  the  Board  were  $508,255.20,  and 
the  receipts  were  $492,457.45,  an  excess  of  the  former  over  the 
latter  of  $15,797.75. 
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Daring  the  last  two  years  the  Board  have  been  called  upon 
to  expend  a  much  larger  sum  than  is  usual  in  the  extension  of 
its  pipeage  system. 

In  1890,  the  Board,  as  already  reported,  laid  a  considerable 
amount  of  its  larger  sized  supply  mains  throughout  the  central 
and  business  portions  of  the  city. 

Daring  the  past  year,  the  large* annex  to  the  city  caused  the 
laying  of  pipe  through  much  of  this  new  territory,  the  laying 
of  a  large  supply  main  up  Collins  from  Fremont  street  to  the 
Boulevard,  thence  west  to  Grand  River  avenue ;  also  a  large 
main  out  Woodward  to  the  new  city  limits.  The  expense  for 
iron  pipe  alone  the  last  two  years  was  $538,270.43. 

The  expense  during  the  ensuing  year  in  this  direction  will 
by  no  means  be  as  groat.  The  total  amount  of  pipe  laid  dur- 
ing the  year  was  over  43  miles,  double  that  of  any  previous 
year,  excepting  that  of  1890,  when  it  was  over  25  miles. 

During  the  year  the  Board  determined  to  discontinue  the 
use  of  the  settling  basin  at  the  pumping  works,  long  enough  at 
least  to  pump  the  water  therefrom  and  inspect  its  condition. 

As  soon  as  the  water  was  drawn  out,  the  entire  Board  visited 
the  works  and  carefully  inspected  the  basin,  and  the  character 
and  quantity  of  the  deposits  that  had  accumulated  therein. 

Much  to  the  surprise  of  the  Board  there  was  nothing  there 
of  an  offensive  nature,  or  that  indicated  any  appreciable  accumu- 
lation of  organic  matter. 

It  had  served,  however,  a  valuable  purpose  in  causing  the 
precipitation  of  earth  or  sand,  of  which  there  was  an  accumu- 
lation of  about  one  and  one-half  feet,  since  its  construction 
fifteen  years  ago. 

It  also  causes  the  precipitation  of  grans  or  weeds  that  is 
carried  along  in  the  water,  and  which  during  the  year  is  con- 
stantly being  raked  up  and  carried  away  by  men  employed  for 
that  purpose. 

The  water  was  ordered  to  be  let  into  the  basin  again  and 
the  Superintendent  of  Construction  instructed  to  submit  to  the 
Board,  at  some  future  day,  some  simple  and  practicable  plan 
for  a  permanent  renewal  of  the  west  wall  of  the  basin  and  the 
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dock  along  the  same,  which  is  now  in  a  very  dilapidated  con- 
dition. 

During  the  past  year  the  Board  has  had,  what  is  called  "  In- 
let pipe  No.  1,"  taken  up,  relaid,  and  extended  500  feet  further 
into  the  river.  A  conduit  of  brick,  200  feet  in  length,  was 
built  from  the  basin  to  connect  with  this  inlet  pipe. 

The  cost  of  the  former  work  was  $11,020.47,  and  that  of  the 
latter  $9,524.39. 

During  the  past  year  the  Board  deemed  it  advisable,  think- 
ing it  could  reduce  its  income  to  that  extent,  to  remove  the 
assessments  on  hose  used  for  street  and  lawn  sprinkling.  The 
total  assessments  on  hose,  then  upon  the  books,  amounted  to 
$20,000. 

The  result  was  that  a  great  many  purchased  and  used  hose 
that  had  not  done  so  before,  and  those  who  already  had  hose 
seemed  to  use  them  more  lavishly  than  ever  before.  Eight 
million  gallons  of  water  was  pumped  on  an  average  each  day 
into  the  city  to  supply  this  use  alone,  some  days  or  portions  of 
days,  the  engines  were  pumping  at  the  rate  of  between  fifty  and 
sixty  million  gallons  of  water,  the  extreme  limit  of  our  capaoity 
to  supply. 

The  Secretary  recommends  that  certain  restrictions  be  made 
that  will  prevent  such  extravagant  use,  and  it  may  be  advisable 
to  adopt  something  of  this  nature,  rather  than  enter  into  a  large 
expense  to  increase  our  pumping  facilities,  as  urged  by  the  En- 
gineer, simply  to  supply  this  demand  and  no  other,  as  the  total 
quantity  pumped  each  year  is  steadily  and  surely  decreasing. 

There  has  been  quite  recently  considerable  discussion  in  the 
papers  and  among  manufacturers  and  business  men,  in  regard 
to  the  water  rates  of  the  Board,  and  considerable  feeling  has 
been  displayed,  and  wrong  impressions  created  in  this  discussion. 

In  the  first  place  there  seemed  to  be  a  lamentable  ignorance 
as  to  what  the  rates  for  water  really  were,  and  some  of  our 
manufacturers  have  denounced  the  rates  as  oppressive,  and 
cited  in  proof  thereof  that  the  excessive  charges  for  water  had 
%  forced  them  to  go  to  considerable  expense  to  put  in  a  plant  of 
their  own  rather  than  submit  to  the  burden  imposed  upon  them. 
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Kaeh  of  these  cases  took  place  at  a  time  when  the  rates  of 
the  Board  were  three  times  larger  than  they  are  to-day,  and  yet 
no  indication  wan  given  of  any  approval  or  even  knowledge  of 
such  a  large  reduction,  and  yet  which  should  have  been  a 
matter  of  common  information. 

It  wan  frequently  charged  that  water  rates  were  less  in  Chi- 
cago, Toledo,  Cleveland,  Philadelphia  and  Baltimore,  when  in 
fact  every  one  of  the  foregoing  cities  charges  at  least  double 
and  some  three  and  four  times  as  much  as  the  rates  in  Detroit. 

We  instructed  our  Secretary  to  procure  the  rates  of  all  the 
prominent  cities  and  have  them  published  in  the  daily  papers, 
which  was  done,  and  which  had  the  effect  of  stopping  almost 
entirely  this  unreasonable  hue  and  cry. 

In  our  report  to  your  honorable  body,  written  two  years  ago, 
these  word*  were  lined:  "The  Bo* mi  have  carefully  considered 
the  subject  *>f  meter  rate$%  and  being  imjiressed  tttith  the  idea  that 
the  manufacturing  and  business  interest*  of  the  city9  upon  tehich 
tr>e  ale f tend  targelg  for  our  common  prosperity,  should  be  pro* 
tested  and  conserved  as  far  as  it  was  reasonable  and  just,  at  a 
*/>ecial  meeting  in  September  (1889)  made  a  reduction  of  334 
per  cent,  in  its  ratr*.  And  ire  desire  further  to  say,  that  should 
it  be  at  ang  time  in  the  future  demonstrated  to  us  that  a  further 
reduction  can  he  made,  w  will  cfheerfully  and  gladly  comply 
therewith." 

We  recall  tlicnc  words  simply  to  show  our  fellow  citizens 
that,  long  before  the  present  agitation  of  this  subject,  the 
Board  of  Water  Commissioners  were  giving  this  very  matter 
careful  study,  and  have  been  aiming  ever  since  to  give  to  the 
people  of  Detroit,  that  which  in  demanded  to-day,  ucheap  trater." 
And  we  have  accomplished  it  too,  to  a  certain  extent;  for  in 
leHH  than  two  yearn  the  water  rates  have  been  reduced  to  on*- 
third  of  what  they  were. 

Unjust  and  unreasonable  criticism  from  our  fellow  citizens, 
whom  we  are  serving,  with  the  only  compensation  therefor  but 
the  hope  and  the  wihIi  to  so  execute  the  great  trust  reposed  in 
us  as  to  bent  conserve  their  true  interests,  is  certainly  not 
pleasant  nor  in  it  merited. 
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His  Honor,  the  Mayor,  in  bis  annual  message  to  your  honor- 
able body,  speaks  of  the  old  fogyism  of  the  past  in  connection 
with  the  fact  of  the  laying  of  wooden  pipe  several  years  ago, 
and  which  your  present  Board  is  now  replacing  with  iron.  Is 
it  not  true  in  all  other  matters  as  well  as  in  this,  in  private  and 
public  life,  that  in  advancing  along  the  line  of  thought  and 
enterprise  that  the  wisdom  of  yesterday  is  the  old  fogyism  of 
to-day,  and  the  wisdom  of  to-day  will  be  the  old  fogyism  of 
to-morrow?  "The  evils  that  men  do  live  after  them,  but  the 
good  is  often  interred  with  their  bones."  Let  us  not  be  un- 
grateful to  the  men  who  have  passed  away,  nor  too  critical  of 
those  labors  that  were  undoubtedly  performed  with  all  the 
wisdom  of  their  time. 

His  Honor,  the  Mayor,  also  says  that  he  fears  that  the  Board 
is  erring  some  in  investing  so  much  in  meters,  and  says  that  an 
engine  of  almost  unlimited  capacity  oould  be  purohased  for  the 
amount  invested  in  these  appliances. 

If  it  had  been  a  question  of  purchasing  an  engine  only,  your 
Commissioners  would  not  have  hesitated  a  moment. 

The  cost  of  a  pumping  engine  is  but  a  tithe  of  the  expendi- 
tures required  to  keep  pace  with  an  ever  increasing  consump- 
tion and  waste. 

To  illustrate  our  meaning,  your  attention  is  invited  to  the 
following  statement: 


TEARS. 

FAMILIES  SUPPLIED. 

WATER  PUMPED. 

PER  FAMILY. 

1868 

11,554 

•  1.666,545,125 

144,239 

1878 

20,603 

4,345,743,330 

210,927 

1888 

36,863 

14,380,166,670 

390,094 

1891 

43,083 

.12,057,261,236 

278,080 

The  first  three  lines  illustrate  how  much  more  rapidly  con- 
sumption increases'  than  the  population,  when  there  is  an  unre- 
stricted use.  The  last  line  shows  what  the  meters  have  accom- 
plished, in  not  only  stopping  the  growing  percentage,  but  also 
in  largely  reducing  it.  Now  let  us  state  another  fact,  and  that 
is  that  the  cost  of  running  the  water  department  of  any  oity, 
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depends  largely  upon  the  quantity  of  water  which  the  works 
are  called  upon  to  supply.  If  the  supply  oan  be  reduced,  so 
can  the  cost.  If  the  cost  can  be  reduced,  so  oan  the  rates  for 
water,  and  that  precisely  is  what  your  Commissioners  are  doing 
to-day. 

In  continuation  of  this  question  of  an  outlay  that  was  re- 
quired in  the  spring  of  1 889,  let  us  take  a  pencil  and  put  down 
a  few  items.  It  was  estimated  at  that  time  that  the  expense 
of  another  engine,  another  large  supply  main  from  the  works 
to  the  city,  which  by  the  way  is  needed  more  than  an  engine, 
a  new  engine  house,  etc.,  would  have  cost  the  Board  $600,000. 

Now  the  interest  upon  this  amount  for  three  years  would 
have  been  a  necessary  expense,  and  at  4  per  cent,  per  annum, 
would  have  amounted  to  $72,000.  The  increased  operating 
expenses  would  have  been  at  least  $30,000  more,  making  a 
total  of  $102,000. 

Now  the  expense  actually  incurred  was  for  meters  in  1889, 
$13,644.41,  the  interest  upon  which  for  three  years  was  $1,637.32; 
for  meters  in  1890,  $30,601.68,  the  interest  upon  which  for  two 
years  was  $2,448.13,  and  for  meters  in  1891,  $12,413.14,  upon 
which  the  interest  for  one  year  would  have  been  $496.52.  The 
total  for  the  three  years'  operations  then  was  $4,581.97. 

We  have  given  the  entire  expense  of  this  department,  Super- 
intendent and  repairs  included,  but  have  not  made  any  calcu- 
lations on  the  depreciation  of  the  values  of  the  meters,  neither 
did  we  make  any  calculations  on  the  depreciated  valuations  of 
the  construction  contemplated,  which  would  have  been  much 
more. 

Now  what  do  we  have  as  a  result  of  our  calculations  ?  An 
expense  of  $4,581.97  has  saved  an  expense  to  the  city  of  $102,- 
000,  and  which  expense  ever  increasing  and  expanding  would 
have  been  fastened  on  us  for  all  time  to  come. 

In  conclusion  we  have  to  say  that  we  do  not  ask  for  blind 
confidence,  nor  do  we  wish  to  be  blindly  and  unreasonably 
criticised,  but  we  do  ask  our  fellow  citizens  to  judge  us  by  the 
facts,  and  that  our  efforts  to  serve  the  tr/iolr  people  irrespec- 
tive of  class  or  calling  be  properly  appreciated. 
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It  would  not  be  proper  for  as  to  enter  into  the  discussion  as 
to  whether  the  works  should  be  self  supporting  or  not,  that  is 
a  question  to  be  decided  by  your  honorable  body,  but  that  it 
has  been  so  far,  is  a  matter  of  pride  and  approval  with  many 
of  our  citizens,  and  is  a  condition  that  every  other  city  in  the 
United  States  is  striving  to  attain. 

We  point  to  our  operating  expenses  with  a  just  pride,  inas- 
much as  it  has  no  equal,  even  among  those  cities  whose  facili- 
ties for  obtaining  water  are  as  good  as  they  are  in  Detroit. 

We  respectfully  refer  you  to  the  accompanying  reports  of 
the  Secretary  and  the  several  heads  of  departments. 

All  of  which  is  respectfully  submitted. 

HENRY  M.  DUFFIELD, 
AUGUST  GOEBEL, 
8.  G.  CASKEY, 
J.  L.  HUDSON, 
FRANK  E.  KIRBY, 

Commissioner*. 
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REPORT  OF  THE  SECRETARY. 


Detroit,  January  2d,  1892. 
To  the  Board  of  Water  Commissioners  : 

Gentlemen: — I  have  the  honor  to  submit  the  Secretary's  re- 
port of  the  general  operations  of  the  Works  during  the  past 
year,  as  well  as  a  complete  resume  of  its  financial  transactions. 

I  have  been  impressed  with  the  desire  of  the  Board  to  render 
the  Works  as  complete  and  perfeot  in  its  operations  as  possible, 
and  to  that  end  have  introduced  into  its  various  departments 
such  disciplinary  regulations  as  seemed  to  me  necessary. 

I  have  also  given  careful  heed  to  the  various  complaints  that 
have  been  mad*  to  me,  in  regard  to  "  short  supplies  "  and  "  im- 
pure water."  These  complaints  have  been  in  every  case  thor- 
oughly investigated,  and  as  a  result  I  soon  became  aware  that 
certain  portions  of  the  city  were  supplied  with  a  much  larger 
head  than  was  necessary,  and  certain  other  portions  with  a  con- 
siderably smaller  head  than  the  mechanical  and  household  pur- 
poses, or  uses,  actually  required. 

In  order  to  arrive  at  a  oorreot  knowledge  of  these  heads  or 
pressures,  I  had  placed,  through  the  courtesy  of  the  Fire  De- 
partment, pressure  gauges  in  various  of  their  engine  houses, 
and  a  record  has  been  kept  ever  since  of  the  pressures  at  eaoh 
place  every  hour  in  the  day. 

These  gauges  in  the  month  of  July,  which  was  the  first 
month  they  were  in  operation,  showed  the  following  facts: 
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complished  to  any  great  extent  by  the  use  of  the  settling  basin 
at  the  Pumping  Works.  This  conclusion  was  sustained  by  the 
condition  in  which  the  basin  was  found  on  the  6th  of  last 
November,  when  the  water  was  pumped  out  and  inspected  by 
the  Board.  Your  honorable  body  has  at  various  times  consid- 
ered the  question  of  constructing  a  new  settling  basin,  but  have 
concluded  not  to  do  so,  I  believe,  because  the  expense  would  be 
much  greater  than  any  good  to  be  attained  thereby.  The  ques- 
tion has  occurred  to  me  as  to  whether  the  water  could  not  be  more 
thoroughly  strained  before  pumping  it  into  the  oity  than  is 
now  accomplished  by  the  strainer  at  the  ends  of  the  inlet  pipes, 
and  in  the  gate  wells.  Soon  after  the  pumping  out  of  the  basin 
I  suggested  to  Supt.  Bridge  the  plan  of  extending  a  strainer 
completely  across  the  basin,  the  meshes  or  openings  to  be  so 
fine  as  to  force  the  whole  surface  of  the  strainer  to  be  in  use  to 
allow  the  necessary  quantity  of  water  to  pass.  This  would  not 
only  strain  the  water  far  more  thoroughly  than  now,  but  would 
also  accomplish  more  perfectly,  what  is  sought  for  by  the  use 
of  the  bulk  head,  spreading  the  flow  of  water  over  the  entire 
width  of  the  basin.  Mr.  Bridge  approved  of  the  idea,  and  no 
doubt  will  recommend  it  to  your  attention. 

PUMPING  WORKS. 

It  will  seen  by  the  report  of  the  Chief  Engineer  that  less 
water  was  pumped  than  in  the  year  previous,  notwithstanding 
the  rapid  growth  of  the  city.  This  indicates  something  of  that 
which  has  been  accomplished  in  still  further  reducing  the  waste, 
though  not  entirely.  The  action  of  the  Board  in  removing  the 
charge  upon  hose  used  for  street  and  lawn  sprinkling,  had  the 
effect  of  almost  if  not  quite  doubling  the  number  of  hose  in 
use,  and  also  causing  a  more  lavish  and  extravagant  use  of  the 
same.  A  comparison  between  the  quantity  pumped  in  Novem- 
ber and  December,  and  that  of  July  and  August,  will  give  some 
idea  of  the  immense  quantity  used  for  sprinkling.  The  aver- 
age pumped  in  November  daily  was  28,755,869,  and  that  in 
December  30,113,603  ;  while  that  of  July  was  37,020,418,  and 
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that  of  August  39,141,427.  It  will  be  argued  that  the  CAR. 
National  Encampment  in  August  largely  increased  the  con- 
sumption, but  this  was  not  sufficient  to  any  more  than  possibly 
increase  the  daily  average  for  the  month  about  one  million. 
Deducting  this  and  averaging  the  two  months  we  find  that 
there  was  pumped  each  day  in  July  and  August  8,000,000 
gallons  of  water  more  than  the  average  pumped  in  Novem- 
ber and  December. 

While  it  was  a  sufficient  sacrifice  on  the  part  of  the  Board 
to  abate  the  charges  for  hose,  which  amounted  in  1890  to  $20,- 
000,  it  has  been  called  upon  to  make  that  sacrifice  greater  by 
a  recommendation  of  the  engineer  to  purchase  another  engine 
simply  to  supply  the  exorbitant  demand  in  the  summer 
months.  In  Mr.  Edwards's  report  he  urges  upon  the  Board 
the  necessity  of  having  increased  facilities  for  pumping,  not- 
withstanding the  fact  that  the  whole  quantity  that  was 
pum|>ed  during  the  year  was  less  than  it  has  been  in  the  last 
five  years. 

The  following  statement  shows  the  amount  of  water  pumped 
during  the  last  six  years  : 


1886  10,576.571,254  gallons 

1887  :  13.168,859,808 

1 888  14,380,166,670  44 

1889  12,875,384,453- 

1890  12,120,944,582  44 

1891  12,057,261,286  44 


I  consider  that  the  generosity  of  the  Board  has  been  grossly 
abused,  and  I  recommend  that  some  radical  restrictions  be 
made  in  the  use  of  the  hose,  either  in  regard  to  length  of  time 
of  such  use,  or  the  time  of  day  in  which  they  will  be  permitted 
to  be  used. 

I  certainly  am  opposed  to  seeing  the  Board  drawn  into  the 
expense  of  another  engine,  and  which  means  another  house, 
engineers,  etc,  when  it  is  a  fact  that  through  the  operations 
of  the  Board  in  stopping  the  waste,  the  work  required  at 
the  pumping  station  is  steadily  decreasing ,  and  has  been  since 
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1888,  during  which  year  the  Board  pumped  over  six  million 
gallons  daily  more  than  was  pumped  last  year. 

Under  the  direction  of  the  Committee  on  Pumping  Works, 
I  prepared  the  following  rules  for  the  government  of  the  offi- 
cers and  men  employed  at  the  Works  : 

BULB  I. 

The  Chief  Engineer  shall  have  charge  of  the  Engine  House, 
and  all  of  the  means  and  appliances  constructed  and  used  for 
supplying  water  to  the  city. 

BULB  II. 

The  First,  Second  said  Third  Assistant  Engineers  shall  in  turn, 
eight  hours  out  of  each  twenty-four,  have  direct  charge  of  the 
engines,  boilers  and  other  means  used  in  pumping  water,  and 
the  Engineers,  firemen  and  other  employees  engaged  in  said 
work  shall  obey  the  orders  of  the  Assistant  in  charge  only. 

All  orders  or  instructions  from  the  Chief  Engineer  must  be 
given  the  men  through  the  Assistant-in-charge,  in  order  that 
there  may  be  no  connection. 

This  rule  not  to  apply  in  moments  of  extreme  danger  or 
peril  when  the  Chief  Engineer  is  present. 

BULB  III. 

The  Engineers  and  Firemen  may  be  excused  from  duty  in 
the  discretion  of  the  Chief  Engineer,  but  the  Assistants  must 
in  no  case  be  absent  from  the  Engine  House  during  the  hours 
they  are  in  charge  of  the  same,  unless  it  be  on  a  matter  of 
grave  importance  to  the  Works,  or  in  case  of  sickness  to  self 
or  family. 

RULE  IV. 

All  the  employees  of  the  Pumping  Works  as  aforesaid,  with 
the  exception  of  the  Chief  Engineer,  shall  give  their  services 
during  the  hours  of  the  day  arranged  for  them  by  the  Chief 
Engineer.  During  the  other  hours  of  the  day,  as  long  as  they 
conduct  themselves  in  a  decent  lawful  manner,  they  are  inde- 
pendent citizens,  and  can  do  as  they  please,  and  live  where 
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they  please,  without  referee ce  to  the  Board  or  any  of  ita 
Officers. 

bulk  v. 

The  telephone  boj  is  employed  by  the  Board  for  the  sole 
purpose  of  minding  the  Uiephot^  and  such  other  duties  as 
may  be  required  of  him,  that  will  not  cause  him  to  absent  him- 
self from  the  vicinity  of  the  telephone  room.  The  Chief 
Engineer  and  the  Superintendent  of  the  grounds  will  keep 
him  apprised  of  their  locality  during  the  hours  of  the  day  as 
fully  as  possible,  in  case  they  are  called  for. 

BCLE  VL. 

The  Superintendent  of  the  grounds,  as  such,  is  subject  only 
to  orders  from  the  Board,  or  their  Secretary,  as  provided  for 
in  the  Regulations  of  the  Board.  In  his  capacity  as  Assistant 
or  Clerk  to  the  Chief  Engineer,  he  will  be  subject  to  the  in- 
structions of  that  official,  and  perform  his  duties  as  such,  as  he, 
the  Chief  Engineer,  may  direct. 

BULK  Xlh 

The  watches  of  the  three  Assistants  are  arranged  as  follows: 
First  Assistant,     -     from   7  A.  M.  to   3  P.M. 
Second    "  -        "   11  P.  M.  44    7  A.M. 

Third     "  "     3  P.  M.  44  11  P.  M. 

This  arrangement  must  not  be  changed  without  permission 
from  the  Office  of  the  Board. 

EXTENSION  AND  CONSTRUCTION. 

As  will  be  seen  by  the  report  of  Mr.  Bridge,  Superintendent 
of  thin  department,  over  43  miles  of  iron  pipe  were  laid  during 
the  past  year. 

The  operations  of  the  Board  for  the  two  past  years  in  this 
re«peet,  have  been  very  extensive,  making  an  additional  pipe- 
age  of  over  CH  miles.  The  cost  to  the  Board  of  the  above 
extenmon  was  in  1MH>,  t25rt,165.u5,  and  in  181U,  $280,104.78, 
or  a  total  of  •538,270.43. 
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I  am  very  happy  to  state  that  the  extensions  required  in  the 
earning  year  will  by  no  means  be  so  large,  in  fact,  that  not 
over  one-half  the  amount  of  pipe  contracted  for,  for  the  year 
1891,  will  be  necessary  for  1892. 

METERS  AND  METER  RATE8. 

As  will  be  seen  by  Superintendent  Putnam's  report,  about 
400  additional  meters  have  been  placed  during  the  year.  The 
work  in  this  department  has  progressed  in  a  careful,  pains- 
taking manner,  and  certainly  merits  the  full  approval  of  the 
Board.  The  introduction  of  meters  in  this  city  has  necessarily 
required  the  greatest  care  and  courtesy  on  the  part  of  the 
Superintendent  of  that  department  and  the  employees  under 
him;  and  from  the  fact  that  but  little  indignation  or  opposi- 
tion has  been  expressed  or  felt  at  what  some  considered  an 
unnecessary  innovation,  there  can  be  no  doubt  as  to  the  good 
conduct  of  this  work. 

His  report  is  full  of  interesting  details,  and  I  respectfully 
invite  your  careful  attention  to  it. 

The  continual  good  effect  of  the  further  introduction  of 
meters  can  best  be  understood  by  a  close  inspection  of  the  ac- 
companying table. 

The  cost  of  maintenance  appears  by  this  statement  to  be 
much  less  than  the  preceding  year,  but  is  really  due,  almost 
entirely,  to  the  fact  that  I  have  eliminated  from  the  Operating 
Expenses  certain  items  that  have  hitherto  been  included  there- 
in, but  which  do  not  properly  belong  there.  Practically,  this 
expense  was  about  the  same  as  that  of  1890. 


POBXOTH  ACTUAL  EEPOKT  OF  TBS 


BOARD  OF  WATER  COMMISSIONERS. 


25 


On  the  22 d  of  December  last,  under  instructions  from  the 
Board,  I  prepared  a  statement  for  publication  in  the  daily 
papers  of  the  city,  showing  the  cost  of  water  when  metered,  in 
a  number  of  the  larger  cities  of  the  United  States.  This  state- 
ment is  included  herewith,  and  is  based  upon  the  meter  rates 
of  the  several  cities  named,  and  which  are  on  file  in  this  office. 

Buffalo  being  the  only  city  which  has  a  meter  rate  for  manu- 
facturers less  than  that  of  Detroit,  a  comparative  statement  of 
certain  conditions  in  the  two  cities  is  also  attached.  By  an  ex- 
amination of  these  conditions,  I  think  it  is  obvious  that  the 
meter  rates  in  Detroit  of  3£  cents  per  1,000  gallons  is  much 
cheaper  than  at  3  cents  in  Buffalo;  that  is  as  far  as  the  respec- 
tive Water  Works  are*  concerned.  Buffalo  has  to  maintain 
only  one-ninth  as  many  meters  as  Detroit,  and  pumps,  through 
this  one-ninth,  about  four  times  as  much  water  as  Detroit  does 
through  its  larger  number,  makingHhe  cost  of  maintenance  in 
Buffalo  as  compared  to  that  of  Detroit  of  one  to  thirty-six. 
Buffalo  also  secures  from  the  general  tax  levy  $25,000  more 
than  Detroit. 
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This  comparative  statement  is  made  from  the  reports  from 
both  cities  for  the  year  1890,  and  by  consulting  the  table  upon 
a  foregoing  page  it  will  be  seen  the  number  of  meters  has  in- 
creased in  Detroit  to  1,239,  and  the  rate  received  for  each  1,000 
gallons  of  metered  water  is  three  and  four-fifths  (3^)  cents, 
and  the  rate  for  each  1,000  gallons  unmetered  water  is  three 
and  one- tenth  (3^)  cents. 

In  order  to  show  the  exact  saving  accomplished  by  the  in- 
troduction of  meters,  your  attention  is  invited  to  the  following 
tables.  The  first  table  shows  the  number  of  families  in  the 
city  in  the  different  years  as  shown,  and  the  actual  quantity  of 
water  pumped.  By  consulting  the  engineer's  table  it  will  be 
found  that  in  the  last  three  years  it  has  cost  $4.50  on  an  average 
to  pump  one  million  gallons  of  water.  In  the  second  table  is 
given  the  quantities  of  water  that  would  have  been  pumped  had 
the  uses  of  water  continued  unrestricted  as  formerly.  These 
quantities  are,  of  course,  estimated,  but  so  steadily  and  so  sys- 
tematic has  been  the  increase  in  the  amount  pumped  from  year 
to  year,  that  one  cannot  go  far  astray  in  estimating  the  quan- 
tity that  would  have  been  pumped  under  similar  circumstances. 
According  to  these  figureB  the  actual  money  saved  in  pumping 
water  alone  exceeds  the  entire  expense  of  purchasing  and  plac- 
ing all  the  meters  introduced  by  the  Board  by  $15,501. 

Now  the  only  fault  that  can  possibly  be  found  in  these  figures 
is  in  the  estimated  quantity  of  water  pumped  each  family,  but 
as  the  ratio  of  increase  from  1878  to  1888  was  simply  carried 
along  into  the  next  three  years,  it  does  not  seem  that  even  this 
can  be  wrong.  This  is  in  addition  to  the  enormous  amount 
saved  in  interest  as  given  in  the  Commissioner's  report. 

Now  let  us  aggregate  the  saving.  First  the  interest  on  the 
expenditure  required  to  extend  the  Works,  $72,000,  to  which 
add  the  difference  between  the  meters  and  the  cost  of  pump- 
ing as  Above,  $15,501,  and  then  add  to  this  the  value  of  the 
meters  in  operation,  on  hand,  tools,  etc.,  which  amounts  to  $50,- 
187.49,  and  we  have  as  a  result  of  this  "  mistake  "  of  the  Board, 
the  grand  total,  or  saving  of  $187,688.49  in  three  years. 
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This  comparative  statement  is  made  from  the  reports  from 
both  cities  for  the  year  1890,  and  by  consulting  the  table  upon 
a  foregoing  page  it  will  be  seen  the  number  of  meters  has  in- 
creased in  Detroit  to  1,239,  and  the  rate  received  for  each  1,000 
gallons  of  metered  water  is  three  and  four-fifths  (3^)  cents, 
and  the  rate  for  each  1,000  gallons  unmetered  water  is  three 
and  one- tenth  (3^)  cents. 

In  order  to  show  the  exact  saving  accomplished  by  the  in- 
troduction of  meters,  your  attention  is  invited  to  the  following 
tables.  The  first  table  shows  the  number  of  families  in  the 
city  in  the  different  years  as  shown,  and  the  actual  quantity  of 
water  pumped.  By  consulting  the  engineer's  table  it  will  be 
found  that  in  the  last  three  years  it  has  cost  $4.50  on  an  average 
to  pump  one  million  gallons  of  water.  In  the  second  table  is 
given  the  quantities  of  water  that  would  have  been  pumped  had 
the  uses  of  water  continued  unrestricted  as  formerly.  These 
quantities  are,  of  course,  estimated,  but  so  steadily  and  so  sys- 
tematic has  been  the  increase  in  the  amount  pumped  from  year 
to  year,  that  one  cannot  go  far  astray  in  estimating  the  quan- 
tity that  would  have  been  pumped  under  similar  circumstances. 
According  to  theBe  figures  the  actual  money  saved  in  pumping 
water  alone  exceeds  the  entire  expense  of  purchasing  and  plac- 
ing all  the  meters  introduced  by  the  Board  by  $15,501. 

Now  the  only  fault  that  can  possibly  be  found  in  these  figures 
is  in  the  estimated  quantity  of  water  pumped  each  family,  but 
as  the  ratio  of  increase  from  1878  to  1888  was  simply  carried 
along  into  the  next  three  years,  it  does  not  seem  that  even  this 
can  be  wrong.  This  is  in  addition  to  the  enormous  amount 
saved  in  interest  as  given  in  the  Commissioner's  report. 

Now  let  us  aggregate  the  saving.  First  the  interest  on  the 
expenditure  required  to  extend  the  Works,  $72,000,  to  which 
add  the  difference  between  the  meters  and  the  cost  of  pump- 
ing as  above,  $15,501,  and  then  add  to  this  the  value  of  the 
meters  in  operation,  on  hand,  tools,  etc.,  which  amounts  to  $50,- 
187.49,  and  we  have  as  a  result  of  this  "  mistake  "  of  the  Board, 
the  grand  total,  or  saving  of  $137,688.49  in  three  years. 
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PLUMBERS  AND  PLUMBING. 

Upon  the  recommendation  of  Supt.  Putnam  and  myself  a 
resolution  was  adopted,  by  your  honorable  body,  doing  away 
with  the  practice  of  requiring  a  certificate  from  an  examining 
board  before  a  license  was  granted;  also  the  issuing  of  two 
classes  of  licenses. 

We  both  believe  that  the  introduction  of  the  above  innova- 
tions has  been  productive  of  much  good,  but  that  the  reasons 
for  maintaining  them  longer  are  not  commensurate  with  the 
trouble  they  cause,  and  the  misunderstanding  arising  therefrom. 

Hereafter  licenses  will  be  issued  to  master  plumbers,  as  required 
by  your  regulations,  to  do  all  kinds  and  character  of  work,  and 
their  work  carefully  Inspected,  and  every  one  held  strictly  in  ac- 
cordance with  the  requirements  of  the  Board  as  to  material  and 
workmanship. 

FINANCIAL  STATEMENTS. 
The  receipts  during  the  year  have  been  as  follows : 


Water  Rates  Account  : 

Rates  paid    $889,079  97 

Percentage  Account  : 

From  delinquents  ,   6,101  58 

Penalties  for  shutting  off   860  50 

Crrr  of  Detroit  Account  : 

General  tax  levy.   72,538  86 

Interest  Account  : 

Deposits  general  fund   4,284  18 

Deposits,  sinking  fund   757  07 

Real  Estate  Account  : 

Rents  for  office  building   1,762  50 

Rents  for  old  pumping  works   1,500  00 

Repairing  Leaks  Account  : 

Labor  '.   45  97 

Service  Cocks  Account  : 

Stops,  drilling  and  fines   7,507  92 

Iron  Pipe  Account  : 

Laying  pipe   8,642  68 

Material  and  labor     8,087  70 

Sale  of  dross   110  50 

Plumbkbs'  Licenses  Account  : 

Paid  for  licenses   560  00 
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Stop  Cocks : 

8ale  of  old  material   $5  75 

Pumping  Water  Account  : 

Sale  of  ashes   168  68 

Sale  of  old  material   12  29 

Overpaid  on  coal   178  95 

Office  Account  : 

Sale  of  old  material   12  90 

New  Pumping  Works  : 

Ice  privilege     100  00 

Rent  of  slip   250  00 

Total  receipts  $492,457  45 


The  following  are  the  expenditures  of  the  Board,  arranged 
under  their  different  heads,  as  follows  : 

CONSTRUCTION. 


Iron  Pipe  Account  : 

Superin tendency  and  clerks   $5,888  85 

Labor   90,507  85 

Iron  pipe   152,001  48 

Specials   10,001  57 

Hauling   3,152  48 

Lumber   886  68 

Coal   190  58 

Oil   29  ?5 

Packing   253  89 

Office  materials   62  88 

Tools  and  repairing  of   959  99 

Lead   18,591  17 

Attorney   150  00 

Oatmeal   5  50 

Plugs   210  79 

Repairs   649  60 

Brick   2H5  00 

Postage  and  telegraphing   7  30 

Street  ear  ticket*   35  00 

Freight   4  00 

Livery   90  00 

Damages,  and  cost*  of  suits  for   3.V7  96 

Wagon  and  harness  supplies  and  repair*   77  92 

Feed   624  60 

Farrier   Ill  78 

Lead  pipe,  solder,  etc   575  81 

$280,104  78 
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8top  Cocks  Account  : 

Labor   $45  60 

Valves   9,807  72 

Boxes  and  covers   8,114  95 

Materials  and  repairs   249  89 

 $12,717  56 

Meters  Account  : 

Meters  and  repairs   $6,511  79 

Freight  and  express   58  42 

Superintendency  and  labor   4,84149 

Tools  and  repairing  of   117  78 

Lumber,  lead,  etc   488  97 

Cartage  and  street  car  tickets   116  45 

Special  castings  and  fittings   271  24 

Office  expenses   12  00 

—   $12,418  14 

New  Pumping  Works  : 

Conduit  strainers   $448  18 

Flag   16  88 

Signs   4  00 

Plank  Road  tickets   5  00 

House  repairs  and  materials  for   189  76 

Labor  new  conduit   5,895  40 

Materials  new  conduit   1,741  74 

Gates  new  conduit   1,887  25 

Relaying  No.  1  inlet  pipe   2,500  00 

New  lengths  inlet  pipe   4,729  40 

Repairs  of  inlet  pipe   366  07 

 $17  788  68 

Real  Estate  Account  : 

Insurance,  office  building   $290  74 

Insurance,  reservoir  buildings   29  50 

Architect,  office  buildings   885  85 

Plumbing   749  56 

Tile   17  50 

Mason  work   1,473  15 

New  vault   410  00 

Iron  work   940  20 

Carpenter  work   3,129  47 

Painting   1,096  62 

Plastering   150  87 

Fixtures,   82  64 

Repairs  to  roof   66  30 

  $8,822  40 

Total  constructing  expenses  $381,841  51 
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OPERATING  EXPENSES. 


Pumping  Water  Account  : 

Engineers  and  firemen   $16,911  08 

Coal   5,908  24 

Handling  coal   818  75 

Natural  gas   27,862  90 

Polish   28  50 

Repairs  and  materials  for   781  88 

Gas  attachments   580  59 

Pumping  out  basin   792  50 

Electric  light  plant   808  24 

Lubricators   264  04 

Supplies—rags,  waste,  etc   265  26 

Supplies— tools,  lamps,  etc   77  20 

Freight  and  express   9  72 

Streetcar  tickets   9  50 

Heater   12  00 

  $58,870  80 

Repairing  Leaks  Account  : 

Labor   $4,727  52 

Materials,  tools  and  repairing  of   288  64 

Street  car  tickets   205  00 

Wagon  and  harness  supplies  and  repairs   296  79 

Peed   180  29 

Farrier   52  00 

Purchasing  horse   150  00 

$5,795  24 

Telephone  Account  : 

Rent   $847  66 

Seryice  Cocks  Account  : 

Clerk  and  labor   $6,826  85 

Materials,  tools  and  repairs  of   108  76 

Service  cocks   2,188  80 

Wagon  and  harneas  supplies  and  repairs   105  64 

Feed   79  42 

Farrier   50  00 

 $8,809  47 

Percentage  Account  : 

Labor   $1,456  00 

Feed   29  50 

-     —  $1,485  60 

Inspection  Account  : 

Labor   $8,712  00 

Tools  and  repair*   14  20 

$8,726  20 
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Office  Account  : 

Secretary,  assessors  and  clerks   $16,669  20 

PrintiDg   972  30 

Advertising  and  subscriptions   209  69 

Watchmen  and  janitor   1,192  50 

Supplies — soaps,  matches,  etc.   128  75 

Supplies — office  stationery   272  75 

Livery   60  00 

Furniture  and  fixtures   524  14 

Extra  services   728  05 

Fuel,  natural  gas   847  68 

Light,  electric   102  39 

Postage   98  93 

Attorney   459  00 

Expert  examiners   40  00 

G.  A.  R.  decorations   47  50 

G.  A.  R.  plumbing   35  30 

Germicide,  rent   86  00 

Counterfeit  money   5  50 

Horse  humane  society   5  00 

Street  car  tickets   21  00 

Pressure  gauges   101  49 

 $22,057  17 

Total  operating  expenses   $95,591  54 


HURLBUT  FUND. 

Librarian   $800  00 

Superintendent  and  labor  ,   1,499  95 

Materials,  lumber,  salt,  etc   64  19 

Carp  plant   46  65 

Flowers  and  pottery   58  19 

Tools  and  repairs  of . . .    57  80 

Fixtures  for  heating   80  47 

Garbage   5  40 

  $2,057  15 

INTEREST  ACCOUNT. 

Interest  on  bonds  $78,765  00 


RECAPITULATION . 


Construction   $831,841  51 

Operation  expenses   95,591  54 

Hurlbut  fund   2  057  15 

Interest   78,765  00 


Aggregate  expenditures  for  1891  $508,255  20 
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STATEMENT. 


Gash  on  hand,  January  1,  1891 
Receipts  for  the  year  


$109,888  10 
492,457  46 


$602,290  5& 


Expended  in  1891  

Cash  on  hand,  January  1, 1892, 


$608,255  20 
94,085  85 


$602,290  55 


To  the  Honorable  the  Board  of  Water  Commissioner*  of  the  City  of  Detroit  : 
Gentlemen  —  Under  instructions  from  the  Committee  on 
Ways  and  Means,  we  have  carefully  examined  the  books  and 
vouchers  of  the  Water  Works  from  January  1  to  December 
81,  1891,  and  find  them  correct. 

Cash  on  hand  in  office   $4,509  28 

Commercial  National  Bank  General  Fund   64,920  50 

Commercial  National  Bank  Sinking  Fund   24,605  62 

Total  $94,085  85 


The  following  table  is  the  report  of  the  assessment  made  in 
May  and  June,  for  the  fiscal  year  commencing  July  1,  1891: 

The  total  number  of  families  found  in  the  city  was  44,932, 
or  an  increase  in  one  year  of  2,782,  which  is  an  increase  in  the 
population  of  the  city  of  14,132. 

In  the  column  showing  "  Increase  or  Decrease,"  it  is  shown 
that  the  assessments  were  $7,877  less  than  those  of  1890,  but 
in  the  next  column  it  is  shown  that  the  assessments  upon  such 
places  as  were  taken  from  the  assessment  rolls  and  metered, 
amounted  to  $11,300.  And  when  it  is  further  considered  that 
the  Board  abated  the  rate  on  hose,  which  on  the  rolls  of  1890 
amounted  in  round  numbers  to  $20,000,  it  will  be  seen  that  in- 
stead of  being  a  loss  there  is  an  actual  gain  of  $23,428. 


Respectfully  submitted, 

(Signed)  DAVID  R.  PIERCE, 
JOHN  HOSMER, 

Expert  Examiner*. 
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WATER  RATES. 


Assessment  fob  thb  Ybab  1891-1892. 


Families. 

il 

1 

AflMMMWT. 

WAKD6. 

| 

si 

U 

J 

1 

h 

§ 

| 

a 

1891-92. 

-— -  " 

II 

p  fi  E 

•1  If 

1st  Dist.— 



2,000 

19 

2,919 

10 

65 

$18,714 

—  267 

$56? 

Vtntk 

4  408 

47 

4,455 

18 

128 

25,808 

_  US 

887 

ToUl  

7,808 

66 

7,874 

28 

188 

44,522 

—  882 

899 

2d  Dmt.— 

8,086 

16 

8,102 

56 

87 

21,778 

—  876 

924 

8,496 

27 

8,528 

74 

149 

21,816 

—  778 

981 

Total  

6  689 

48 

6,625 

180 

286 

48,624 

—1,149 

1,855- 

Sd  Dnr.— 

2,848 

48 

2,866 

76 

11 

82,818 

—8,917 

1,582 

8,029 

18 

2,047 

70 

88 

88,698 

—6,580 

8,852 

ToUl  

4,872 

61 

4,488 

146 



49 

_ 

66,011 

-9,497 

5,884 

4tk  Drar.— 

Fourth.  

2,882 

2 

2,864 

66 

149 

27,208 

—  998 

657 

Birth.  

8,249 

7 

8,256 

67 

119 

24,221 

—  669 

560 

6,111 

9 

6,120 

188 



268 

51,429 

— 

—1,667 

1,217 

6th  DtBT.— 

8,008 

7 

8,010 

20,857 

+  454 

4* 

Tenth.  

8,726 

10 

8,736 

22 

182 

28,880 

-  827 

44 

Total  

It  TOQ 

it 

6,746 

52 

864 

44  287 

_j_  227 

0fH  DMT.— 

Twelfth  

2,799 

21 

2,820 

14 

200 

17,979 

+  691 

1,014 

1,848 

105 

1,948 

19 

255 

11,118 

-f-  450 

501 

Sixteenth.  

1,724 

829 

2,058 

9 

460 

10,892 

+2,085 

25 

25 

8 

880 

+  122 

6,891 

455 

6,846 

42 

928 

89,879 

+8,298 

1,615- 

Trm  Dmt.— 

8,084 

9 

8,048 

9 

161 

18,900 

+  486 

48 

1,965 

5 

1,960 

8 

175 

12,178 

+  657 

52 

Fifteenth  

1.451 

884 

1,785 

28 

170 

9,929 

+  150 

247 

6,440 

848 

6,788 

40 

506 

41,007 

+1,298 

841 

Aggregate  

48,988 

999 

44,982 

566 

2,584 

$380,709 

-7,877 

11,800 
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'  The  following  table  shows  the  receipts  for  water  rates  dor* 
ing  the  year,  arranged  in  districts,  and  giving  the  amounts 
collected  upon  each  annual  assessment. 

The  next  to  the  last  column  shows  the  receipts  for  meter 
rates  for  the  months  of  October,  November  and  December 
only.  The  total  receipts  of  meter  rates  during  the  year,  were 
#46,684.08. 

Previous  to  October  1,  meter  rates  were  collected  by  the 
Assessors  and  Collecters,  each  in  his  own  district,  and  are  in- 
cluded in  the  collected  rates  as  shown. 

On  the  1st  of  October,  the  Board  created  the  office  of  Meter 
Clerk,  and  al  the  work  of  collection  and  the  keeping  of  the 
records  necessary  to  such  work,  is  now  imposed  upon  that 
official. 

The  total  receipts  are  $1,202.24  more  than  those  of  last 
year,  notwithstanding  a  reduction  in  our  meter  rates  and  the 
hose  abatement  above  referred  to. 

This  showing  is  very  gratifying,  inasmuch  as  I  had  estim- 
ated that  the  reduction  of  the  meter  rates  alone  would  be  suffi- 
cient to  cause  the  receipts  for  1891  to  be  about  the  same  aa 
those  of  1890. 


BOARD  OF  WATER  OOMMI86IONBR8. 


c*    r-  t» 


8  8 


00 
00 


3 


s 

I 


! 


8  S 


00 

© 


8  8 


8 


05 
© 


S  I 


8  8  5? 
£  •  5: 


S 


8 


s 


&  2  S 


lO 


8  3 

§  i 

3*  S" 

38  § 

g  1 

00  00 

8*  3f 


8  g 
5-  S 


3 


0?  ^$ 

8 


CD 
O 


38 


FORTIETH  AKMCAL  RKPOET  OF  THE 


The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  which  it  is  seen  that  the  total 
amount  of  bonds  issued  by  the  Board,  is  $1,850,000,  of  which 
♦621,000  have  been  redeemed,  leaving  outstanding,  $1,220,000, 
upon  which  there  is  an  annual  interest  of  $76,540. 

None  of  these  bonds  were  issued  for  the  purpose  of  redeem- 
ing outstanding  bonds  falling  due,  but  were  paid  from  the  net 
earnings  of  the  Works,  $471,000  of  them  haying  been  paid 
since  the  last  issue  of  bonds. 

In  August,  1893,  there  will  fall  due,  $146,000,  for  which 
there  will  be  in  the  sinking  fund  to  assist  in  their  redemption, 
about  $75,000,  leaving  but  $71,000  to  be  taken  from  the 
general  fund. 
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WATER  WORKS  BONDS, 


No.  or 


Act 
of 


Iwmmn. 


Payable. 


Amount. 


Rats 
or  Im- 


Rcdbzmed 


Out- 
stakdimo. 


1st 


ted 


am 

4th 
6th 
8th 

7th 


1858 

1865 
«« 
«« 

1857 
tt 

1869 


1878 
1860 
1878 


Aug.  1,1858 


Aug.  1,1855 
June  It,  1855 


Aug. 
Aug. 
Feb. 
Aug. 


1, 1858 
1, 1867 
1, 1870 
1.  1878 


Aug;  1, 1878 

Feb.  1,1874 

Aug.  1,1874 
it  *t 

June  1, 1875 
June  1, 1876 
Sept  1,1880 
April  1, 1881 
Dec  1,1881 


Aug.  1, 1888 
Aug.  1, 1878 
Aug.  1, 1878 
Aug.  1, 1890 
Aug.  1, 1885 
Aug.  1, 1880 
Aug.  1, 1808 
Aug.  1, 1887 
Feb.  1,1900 
Aug.  1, 1908 
Aug.  1. 1908 
Feb.  1,1904 

Aug.  1, 1904 

*t  *« 

June  1, 1905 
June  1, 1908 
Sept  1, 1899 
April  1, 1807 
Dec.  1,1896 


$100,000 

100,000 
50,000 
100,000 
100,000 
60,000 
150,000 
100,000 
100,000 
50,000 
50,000 
50,000 
50,000 
800,000 
150,000 
800,000 
100,000 
100,000 
60,000 

$1,850,000 


7cto. 
7  44 
7  " 
7  " 
7  " 
7  44 
7  " 
7  " 
7  44 
7  44 
7  44 
7  41 
7  44 
7  44 
7  44 
6  44 
4  44 
4  44 
4  44 


$100,000 

100,000 
50,000 

100,000 

100,000 
50,000 
4,000 

100.000 


9,000 
6,000 


1,000 
1,008 


$681,000 


$146,000 

100,000 
50,000 
60,000 
41,000 
44,000 
800,000 
149,000 
199,000 
100,000 
100,000 
60,000 

$1,889,000 
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NEW  PUMPING  WORKS. 

The  amount  expended  for  the  new  Works  to  January  1,  1892, 
is  as  follows: 


ITEMS. 


Lan<J.  

Force  Mains  

Inlet  Pipes  

Dock,  Basin  and  Canals  

Conduits  and  Conduit  Wells. . . 
Engine.  Boiler  and  Coal  Houses 

Stand  Pipe  and  Tower  

Pump  Well*  

Engines  

Boiler*  

Engineer's  House  

Sewer  

Grounds  

Inspection  

Miscellaneous  


PasnoosLY. 


$85,000 
600,414 
76,675 
129.409 
68,788 
160,974 
80,420 
54.221 
265,642 
44,248 
7,778 
8.666 
48.494 
2,977 
8,780 


$1,541,887  19 


1891. 


$7,595  47 

9,972  52 
189  76 


2.057  15 
25  88 

$19>I0  78!$1,561,227  97 


$85,000 

00 

609,414 

77 

84,271 

84 

129,409 

12 

78,710 

52 

161,164 

04 

80,420 

72 

54.221 

56 

265,642 

24 

44,248 

40 

7,778 

14 

8,666 

25 

50.551 

18 

2,977 

86 

8.756 

88 

The  rapid  growth  of  the  city  and  its  largely  increased  territory, 
obliged  me  to  recommend  to  your  honorable  body  the  appoint- 
ment of  one  additional  Assessor  and  Collector,  which  was  com- 
plied with  to  take  effect  in  April  next  P.  J.  Becker,  so  long  in 
a  position  of  trust  and  responsibility  in  the  Western  Union  Tele- 
graph Company,  was  selected  by  your  honorable  body,  and  will 
no  doubt  be  an  efficient  and  xealous  official 

I  have  red  ig  trie  ted  the  city  so  that  each  Assessor  will  have  two 
wan!*,  u  nd  so  arranged  them  that  the  assessment  districts  are,  as 
nearly  a*  {tossible,  alike,  as  far  as  the  work  to  be  performed,  ia 
eofwenml. 

Tbey  are  arranged  as  follows : 
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District  No  1— 9th  and  15th  Wards. . 

"  2— 11th  and  18th  " 

M  8— 1st  and  7th  " 

'«  4— 8d  and  5th  " 

"  5— 2d  and  6th  " 

"  6— 10th  and  14th  " 

"  7— 4th  and  12th  " 


8— 8th  and  16th 


,  .P.  J.  Becker 
.  .H.  L.  James 
..A.  Goebel,  Jr. 
.  .Max  Greuner 
. .  Jno.  Robinson 
.  .P.  Hutaff 
..A.  W.  Goodsell 
.A.  T.  McLogan 


VALUATION  OP  THE  WORKS. 

The  following  is  an  inventory  of  the  properties  of  the  Board,  as 
invoiced  by  the  several  beads  of  departments. 

The  valuations  placed  upon  the  real  estate  are  those  of  W.  S. 
Green,  executor  of  the  W.  B.  Wesson  estate,  whose  opinion  of 
real  estate  values  is  considered  the  best  to  be  had. 

RECAPITULATION. 

Office  building  and  lot   $60,000  00 

Three  lots  part  of  Orleans  street   41,250  00 

Reservoir  grounds  and  improvements  thereon.  47,200  00 

Grounds  at  the  new  pumping  works   250,000  00 

Buildings,  docks,  basin,  conduits,  etc   752,417, 24 

Water  pipe  laid  and  in  use   2,862,809  98 

Meters  placed  and  in  use.   50,187  49 

 $4,068,864  71 

TOOLS  AND  MATERIALS  ON  BAND. 

In  office  building   $8,550  53 

In  repair  department   1 , 827  80 

In  meter  department   2,455  84 

At  reservoir  grounds,  pipes,  specials,  etc   20,711  89 

At  reservoir  grounds,  horses,  trucks,  etc   8,482  47 

Inspector  department   698  75 

At  new  pumping  works   27,985  70 

  $65,207  98 

Aggregate  $4,129,072  69 


INVENTORY  OF  THE  WORKS. 

OFFICE. 


Office  building  and  lot   $60,000  00 

Counter  in  office   1,041  00 

Furniture  in  Board  room   588  18 

Twelve  tables   200  00 

Six  book  cases   660  00 
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Three  wardrobes   $335  00 

FItc  desks.   155  00 

Healing  sppsnUus   1,400  00 

Three  stUs  maps   50  00 

Electric  light  fixtures   55  00 

Two  tables   15  00 

Partitions   800  00 

Railing   50  00 

Thirty-three  chairs   81  50 

Eleven  office  stools   48  00 

Two  maps   18  00 

Clocks   15  00 

Miscellaneous  properties   100  00 

Upstairs- 
One  cabinet  desk   30  00 

One  small  desk  1   10  00 

One  upright  desk   10  00 

Two  book  cases   35  00 

One  table   10  00 

One  cabinet  drawing  table   50  00 

Two  drawing  tables   35  00 

Drawing  tools   70  00 

Maps  and  drawing   2.500  00 

Safe   200  00 

-    -    $08,550  53 

PUMPING  WORKS. 

Three  lots  corner  of  At  water  and  Orleans 

streets   $41,250  00 

REPAIR  DEPARTMENT. 

Tools  and  materials   $1,327  80 

METER  DEPARTMENT. 

Valuation  of  meters  in  use   $50,187  49 

Valuation  of  meters  in  stock   2,030  55 

Valuation  of  tools   281  70 

Valuation  of  materials   143  59 

 $52,648  88 

RESERVOIR. 

Grounds  including  houses   $47,200  00 

Railroad  siding   637  97 

Eight  horses.   700  00 

Hi i  rmwur  wagons   350  00 

Two  strict*   120  00 

One  IfeMfy  truck   200  00 

Two  lif  In  trucks   300  00 

bux+i         Torm   400  00 

Beriu  [Ape  derricks   700  00 

Balnea*  h rv  i  re  and  blanket n   74  50 

$50,682  47 
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inspection. 

Three  buggies   $45  00 

Fire  carts   500  00 

Five  sets  harness  and  covers   188  75 

Two  pair   15  00 

 $898  75 

NBW  PUMPING  WORKS. 

Grounds   $250,000  00 

Inlet  pipe   86,020  47 

Dock,  basin,  and  canal   64,825  72 

Conduits  and  wells   72,187  06 

Engine,  boiler,  and  coal  houses   127,891  28 

Stand  pipe  and  tower   29,804  25 

Pomp  wells   53,648  58 

Engines   255,000  00 

Boilers   85,000  00 

Engineer's  house  and  barn   6,723  64 

Drawbridge  and  foundation   5,316  00 

Drinking  fountain   175  00 

Underground  improvements   16,325  29 

 $1,002,417  24 

TOOLS  AND  MATERIALS  ON  HAND. 

Tools   $1,10124 

Materials  (rope,  waste,  etc.)   829  70 

Materials  (gauges,  valves,  etc.)   497  50 

Materials  (iron,  lead,  etc)   1,301  09 

Furniture   410  00 

Wood  and  coal   20,151  08 

Horses  and  vehicles   136  00 

Hoisting  engines,  gas  and  electric  light  plant 

and  supplies   3,216  69 

Tools  and  implements  (Hurlbut  fund)   342  40 

  $27,985  70 

IRON  PIPE  IN  GROUND. 

103  feet  of  45  inch  pipe   $1,699  50 

44,909  feet  of  42  inch  pipe   612,177  14 

715  feet  of  86  inch  pipe   6,403  55 

49,337  feet  of  30  inch  pipe   323,386  40 

73,278  feet  of  24  inch  pipe   371,321  08 

416  feet  of  20  inch  pipe   1,751  80 

87  feet  of  18  inch  pipe   278  40 

26,101  feet  of  16  inch  pipe   77,992  60 

8,527  feet  of  12  inch  pipe   7,547  25 

96,428  feet  of  10  inch  pipe   144,868  47 

190,715  feet  of  8  inch  pipe   211,875  30 
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718.074  feet  of  6 inch  pipe  $561,480  91 

7M.482  feet  of  4  inch  pipe   508,781  06 

88,787  feet  of  8  inch  pipe   87,687  50 

2,686  feet  of  2  inch  pipe   659  00 

 $2,862,809  96 

IN  STOCK. 

Iron  pipe  $14,856  85 

Sleeves   411  65 

Bolted  sleeves   282  87 

Hub  bolted  sleeves   607  28 

Tees   1,249  80 

Crosses   1,071  62 

Bends   140  07 

Bolted  heads   65  20 

Hub  capes   79  10 

Caps   105  87 

Curves   285  68 

Reducers   197  80 

Gates   905  50 

Gate  boxes   860  00 

Coal   16  85 

Lead   662  10 

Packing   62  20 

Relief  valves   126  00 

-—    $20,711  89 


Aggregate  $4,189,072  69 


In  conclusion,  I  desire  to  express  my  appreciation  of  the 
courtesies  that  have  been  extended  to  us  by  the  Fire  Commis- 
sioners, the  Board  of  Public  Works  and  the  Park  Board  and 
their  several  employees. 

We  are  all  striving  to  work  harmoniously,  and  for  the  com- 
mon good  of  the  city ;  and  during  the  past  year,  at  least,  I  am 
confident  that  this  disposition  of  the  several  Boards  has  been 
productive  of  much  good. 

All  of  which  is  respectfully  submitted. 

L.  N.  CASE. 

Aerstory. 


REPORT  OF  SUPERINTENDENT  OF  METERS 
AND  INSPECTION. 
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Sqiort  of  %  jSnprntttetrtfltt  of  llUta  atiir 
fnsjwtiotu 


Detboit,  January  2,  1892. 

I*  to  Board  of  Water  Commimoners : 

Gentlemen — In  compliance  with  the  rules  of  your  honor- 
able body,  I  herewith  report  the  work  done  in  the  meter  and 
inspection  departments  daring  the  year  1891. 

The  following  tables  show  the  number  of  meters  placed 
during  the  year,  and  the  total  number  in  service  on  the  81st 
day  of  December,  1891: 


SIZES. 

Hfn. 

Kin. 

1  la. 

1 

IKin.  2  in. 

1 

8  in. 

4  in. 

Total 

Total  number  of  meters  placed  dur 

190 

88 

100 

86 

84 

10 

8 

440 

Meters  removed  during 

the  year,  and  for  what  purpose: 

SIZES. 

Hm. 

Kin. 

1  in. 

Ifcin. 

2  in. 

8  in. 
1 

4  in. 

Total 

82 
12 
9 
2 

12 
67 

17 
4 
2 

8 
1 
1 

8 
4 
8 

8 
2 
1 

1 
1 

1 

2 

Received  on  approval  and  returned ) 

8 
81 

8 
7 

8 

17 

8 

6 

2 

2 
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8IZE8. 


.  1. 1991. 


Iwain.  <iuriaff  the] 

•t*r  uxxL  u*  sem»  Jan. : 


r«K  ivbM-  of  netera  in 
«nx«  Jan.  I.  1899  


159 


467 


Hin.j  1  In. 

Win. 

2  in. 

8  in.  |  4  in. 

.  1 

100  |  961 

45 

77 

89  |  14 

75  88 

94 

18 

8  !  6 

175  ,  854 

1 

89 

95 

47  '  90 

6  In.  Total 
9  I  856 

  978 


2  14 


The  following  tables  show  the  kind  and  sizes  of  meters 
t^vd  during  the  year  1891,  also  those  removed: 


Placed. 


KIND. 


Own  

Hanwjr  

Wwrthlnfton 
Union  Rotary. 

Naah  

Duplax  


u»d  darin*  1891 


8IZES. 


170 
5 


190 


«ln.|l  In.  !min. 


I 

80  I  88 


i 


i : 

100  I 


9  In.  8  In.  4  1 


18  , 


6  in.  Total 


10       8  !" 


14 
10 
t> 
19 
6 
1 


Removed. 


KIND. 


Hln.:»4ln.i  ltn.  11* la.  tin,  81a. 


ibar  mnoTMl  In  < 


16  |  8 
5  '  9 


9 

81 


...|  I 
9  9 


9  9 

I 


41a.   61a.  Total 


15 
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The  following  table  shows  the  total  number  of  meters 
in  service  and  the  different  kinds  and  sizes,  also  indicators 
attached  to  hydraulic  elevators: 


KIND. 


Thomson.  

Crown  

Hersey  

Worthington. . 
Union  Rotary. 

Duplex  

Equitable  

B&n&Fltte... 
Indicators...  . 


Total  in  service  Jan.  ) 
1,  1892   j 


10 


883  151 
46  17 
4  5 
15  2 

10  I  


10  ,   457  175 

I 


SIZE8. 


lin.  llHin  !  Sin. 


229  48 


12 


3  in. 


4  in. 


7|  4 

2  j  8 

10  |  8 

2  1 


364 


09  i 


47 


6  in.  Total 


S94 
149 

87 
72 
28 
2 
1 
1 

10 


Meters  in  stock  January  1,  1892: 


SIZES. 


KIND. 

Thomson  

Crown  

Worthington  

Union  Rotary  

Total  number  in  stock 


j  ato- 
I  7 

2 

24  , 


lin. 


l*to. 


I 


9 

8   


'  1  I 
12  | 


2  in. 
4 


8  in. 


4  in. 


Total 

84 

12 
6 
8 

54 


Valuation  of  meters  in  stock,  January  1st,  1892  $1,605  26 

Valuation  of  material  in  stock,  January  1st.  1892.'   143  59 

Valuation  of  tools  in  stock,  January  lgt,  1892   281  70 

Total   $2,030  55 

Valuation  of  meters  in  service,  January  1st,  1891  $39,690  31 

Deduct  10  per  cent  for  depreciation  in  value   3,969  03 

Present  valuation  of  meters  in  service,  January  1st,  1891  $85,721  28 

Add  amount  expended  during  the  year  for  meters  placed          14,466  21 

Total  valuation  of  meters  in  service,  January  1st,  1892  $50,187  49 

Cost  of  material  used  in  repairing  meters  during  1891   $10  24 

Cost  of  labor  in  repairing  meters  during  1891   132  50 

Total   $142  74 
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As  yoa  will  see  by  the  foregoing  tables,  we  have  placed  373 
meters  during  the  last  year.  Adding  therefo,  856  meters  and  10 
indicators  previously  placed,  makes  a  total  of  1239  meters  and 
indicators  in  service  on  the  1st  day  of  January,  1892. 

There  have  not  been  as  many  meters  placed  during  the  last 
year  as  in  the  previous  year,  but  in  proportion  to  the  number 
placed,  the  same  gratifying  results  have  been  produced  as  for- 
merly. 

After  metering  the  livery  stables,  laundries,  breweries,  saloons 
and  manufacturing  establishments,  we  were  under  the  impression 
that  we  had  stopped  the  largest  source  of  waste,  but  such  haa 
proven  not  to  be  the  case.  It  seems  to  make  no  difference  where 
we  go,  the  same  careless  waste  of  water  confronts  us.  Latterly 
we  have  been  metering  the  principal  stores  in  the  central  part  of 
the  city,  and  in  a  majority  of  them,  the  waste  is  very  large,  prin- 
cipally in  the  closets  and  urinals  where  the  disposition  seems  to 
be  never  to  shut  them  off,  and  in  a  great  many  cases  they  could 
not  be  shut  even  though  the  occupant  was  disposed  to  do  so,  as 
the  plumbing  is  so  defective. 

Another  source  of  great  waste  is  in  the  tank  elevators.  In- 
«U*ad  of  the  water  being  used  over  and  over,  as  is  supposed, 
through  neglect,  the  automatic  valves  have  become  useless,  there- 
by allowing  a  continuous  flow  of  water,  as  there  are  no  means  of 
knowing  when  the  tanks  are  full,  the  overflow  passing  directly 
into  the  sewer.  In  several  instances,  we  have  found  them  using 
iibic  feet  per  month,  where  it  was  supposed  not  20  feet 
wa*  being  consumed. 

irprising  to  find  the  great  difference  in  the  consumption 
f  waf  **r  by  those  in  the  same  line  of  business    For  instance,  one 
drug  *fcore  con-umed  5<K>  cubic  feet  in  one  month,  while  another 
H*at  the  name  *ite  consumed  'J*\t»«i>  cubic  feeL    The  first 
brav-rly  awwd  at  $I5.«><>  j»er  r<ar,  and  the  latter  ♦^•uXL 
m  b!«j«  k  uf  t  t5«^  f-rnurlv  ast*>?»ed  at  #>;2.0«\  convened 
h*  la-t  y»-ar,  V»  :,"-hi  cubic  fe*t.  for  which  they  paid 
fUliO",  whi»?  an»:r>r  bi«ck  somewhat  smaller  and  with  the 
mm*  -        of  t*  r.aiits  <»a  whl  h  the  a^at^ait n:  was  •  c*vo~ 

,!'»»,•••  «i  c:j1*;«*  fwt,  f.«r  which  they  p*:.l  %h*w- 
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ing  a  great  waste  in  the  latter,  of  which  the  owner  was  notified 
on  several  occasions.  He  finally  concluded  it  was  worth  while  to 
investigate  the  plumbing,  and,  if  necessary,  repair  it  In  doing 
so  he  has  reduced  the  consumption  from  about  100,000  cubic  feet 
to  23,000  cubic  feet  per  month,  and  is  now  wondering  why  he  did 
not  give  it  attention  before. 

A  merchant,  who  is  a  great  advocate  of  the  meter  system,  and 
whose  assessment  was  $36.00  per  year,  wanted  his  premises 
metered.  He  was  very  careful  of  the  water,  allowing  no  waste 
whatever,  and  expected  to  save  money  by  being  metered.  The 
first  month's  consumption  was  38,000  cubic  feet,  cost,  $10.42 ; 
second  month,  13,800  cubic  feet,  cost,  $4.20;  third  month,  7,400 
cubic  feet,  cost,  $2.60  ;  and  he  expects  to  reduce  it  still  more  the 
present  month,  all  of  which  goes  to  show  how  little  attention 
is  paid  to  the  waste  of  water  until  a  meter  is  placed  on  the 
premises. 

There  are  very  few  who  object  to  being  metered.  Occasionally 
a  strong  protest  is  made,  and  when  it  is  we  suspect  bad  plumbing 
the  cause,  and  the  meter  proves  us  right  in  almost  every  instance. 
About  the  strongest  protest  against  the  meter  came  from  an  un- 
expected source,  the  leading  spirit  in  one  of  our  gas  companies. 
He  would  not  allow  a  meter  to  be  placed  on  his  premises,  claim- 
ing that  the  use  of  water  was  so  small  that  it  would  be  a  useless 
expense,  as  the  only  use  was  for  drinking  purposes  and  closets. 
No  steam  for  elevator  or  heating.  However,  we  placed  a  meter 
in  the  ground  outside  of  the  premises — as  he  would  not  allow  us 
to  go  inside — and  the  first  month  showed  a  consumption  of  33,500 
cubic  feet,  cost,  $9.14;  and  on  presenting  the  bill  were  surprised 
to  see  what  little  faith  he  had  in  the  accuracy  of  the  meter.  He 
was  positive  it  was  wrong,  but  decided  to  let  it  go  for  another 
month  before  fully  condemning  it.  The  second  month  showed  a 
consumption  of  40,400  cubic  feet,  cost,  $10.85,  and  when  he 
saw  the  bill,  there  was  no  question  in  his  mind  of  the  worthless- 
ness  of  the  meter,  claiming  that  he  had  self-closing  faucets  on  all 
openings,  and  there  was  absolutely  no  waste,  and  he  wanted  the 
meter  removed.  He  almost  convinced  us  that  the  meter  was  at 
fait,  but  it  seemed  to  be  working  all  right,  and  reading  it  daily 
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showed  that  about  1,200  cubic  feet  were  going  somewhere,  and  on 
making  a  thorough  examination  of  the  premises,  found  all  fix- 
tures in  good  condition  with  the  exception  of  seme  old  style  pan- 
closets  which  had  been  overlooked  in  making  their  repairs,  and 
where  the  whole  trouble  lay.  After  having  them  changed  to 
tank  closets,  the  consumption  has  been  reduced  from  40,400 
cubic  feet  to  8,200  cubic  feet,  the  cost  of  which  is  $1.55.  The 
meter  has  not  been  changed,  but  remains  there  fully  vindicated  as 
to  its  truthfulness. 

After  such  instances  as  the  foregoing  (and  there  are  many  of 
them),  one  would  think  there  ought  not  to  be  any  objection  to 
the  meter,  for  it  simply  records  the  amount  consumed  and  for 
which  the  consumer  should  pay. 

INSPECTION. 

The  system  of  making  a  house  to  house  inspection  twice 
each  year  has  been  rigidly  kept  up,  and  in  doing  so,  have 
fonnd  it  necessary  to  employ  five  examiners,  who  have  in  addi- 
tion to  their  regular  duties,  read  the  meters  and  delivered  the 
meter  bills  each  month,  which  has  taken  about  one-quarter  of 
U»r  lime. 

Tin  s  have  made  71,919  examinations.  It  requires  two,  and 
sometime*  three  calls  to  each  house  where  a  leak  is  discovered. 
The  ixi'ii pant  is  given  a  stated  time  to  have  it  repaired,  a 
nccorhl  call  is  made  and  in  some  ca>es  (where  the  owner  or 
occMpatit  i>  in  poor  ciroum>tancc^  more  time  is  given,  requir- 
ing m  third  call  to  see  if  the  necessary  repairs  have  been  made. 
After  tbf  expiration  of  the  time  given,  if  the  notice  has  not 
Iwfl  «thi| with,  the  water  is  si  ut  off. 

Thetr  I  a>e  been  S.4  :f»  uaks  r*  parted,  of  which  3,115  were 
repair***  n.d  ;*-l  ordered  *l  .it  otT  until  >uoh  rv pairs  were  made. 
A  pr*  portion  of  the  leaks  were  miu'.I,  caaM»d  by  the  pack- 

ing io  t!  (  1-  b  K::  g  worn  out,  a  d*:\ot  wl  uh  is  very  easily 
w-l  proti  n  ;  a:r\d.  In  >*  :v,e  u  *:ar.c*s  t":  e  water  is  found 
IW^T, -t - ;  1  ."ead  w.*h  t\ .  ;<  '\v  of  it  K.rg  m  at  the  same 
.v..rau:  e'  ».r.;  .  ^  :t  to  lv  a*v:  iii.tal,  and  therv  seems 
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to  be  only  one  way  to  effectually  stop  the  waste  in  such  cases, 
and  that  is  the  meter.  Otherwise  as  soon  as  the  examiner  is 
oat  of  sight  the  water  is  running  again,  and  the  same  excuse 
follows,  but  when  a  meter  is  placed  on  the  premises  it  is  sur- 
prising to  see  the  effect  it  has  on  their  memory.  They  seldom 
forget  to  stop  the  water  when  not  in  use. 

I  am  pleased  to  say  there  has  been  a  marked  improvement 
in  the  plumbing  during  the  last  year.  The  plumbers  generally 
have  complied  with  our  rules  and  regulations  quite  satisfactor- 
ily. Some  ill  feeling  was  caused  by  issuing  a  first  and  second 
class  license.  As  I  said  to  you  in  my  communication  of  Decem- 
ber 30,  recommending  the  abolishment  of  the  system,  it  was 
next  to  impossible  to  draw  the  line  between  a  first  and  second 
class  plumber.  None  would  admit  of  their  being  second  class 
workmen,  and  in  nearly  every  case  wanted  a  first  class  license. 
They  claimed — and  I  think  justly — that,  as  we  had  rules  and 
regulations  governing  them,  and  also  Inspectors  to  examine 
their  work,  if  it  was  not  done  in  a  satisfactory  manner  they 
were  compelled  to  change  it,  and  after  doing  so  the  Water 
Board  ought  not  to  ask  anything  more.  The  very  fact  of  them 
having  to  change  their  work,  if  not  properly  done,  makes  them 
very  careful  indeed,  as  to  undo  a  portion  or  all  of  their  work 
interferes  largely  with  their  profits,  and  of  course,  a  plumber 
does  not  like  to  have  anything  of  that  kind  occur. 

In  doing  away  with  the  second  class  and  giving  all  plumbers 
a  license,  then  holding  them  to  a  rigid  compliance  with  our 
rales  will  be  much  more  satisfactory  to  the  plumbers  generally 
and  we  will  arrive  at  as  good  results  as  formerly.  The  fore- 
going change  does  away  with  the  necessity  of  the  Examining 
Board  of  Plumbers.  The  fact  that  they  do  their  work  to  the 
satisfaction  of  the  Water  Board  shows  their  capability  of  doing 
first  class  work,  and  as  that  is  the  point  we  have  been  trying 
to  arrive  at  nothing  further  can  be  gained,  and  for  that  reason 
I  recommended  its  discontinuance. 

The  following  table  shows  the  work  of  the  Examiners  in  the 
eastern  and  western  divisions: 


54  BOARD  OF  WATER  COMMISSIONERS. 


Leaes 

Leaks 

Ordered 

Examinations. 

Reported. 

Repaired. 

Shut  Oft. 

East  Woodward  Ave. 

86,040 

1,758 

1,640 

113 

West 

85,989 

1,688 

1,475 

208 

71,979 

8,486 

8,115 

821 

The  following  table  shows  the  duties  performed  by  the  In* 
spectora  of  new  work: 


Attached  to  this  report  is  *  complete  list  of  tools  on  hand, 
And  an  itemised  account  of  the  material  in  stock  on  the  31st 
day  of  December,  1801. 

Before  closing  thin  report  I  want  to  thank  the  Board  for 
their  at  >ast,  and  also  the  Secretary  for 

his  very  ooyrteoui  treat  mem  at  all  times.  When  any  com- 
plications  hare  arisen  I  Imve  consulted  him,  and  owing  to  his 
fvod  judgment  and  ronvimriftg  arguments,  together  with  the 
mire  iotenml  takvn  in  the  meter  system,  we  have  moved  along 
with  the  \*m*l  po**iWr  fm  ti,.ti  in  our  department. 

All  of  which  i*  rv*peo(  fully  submitted. 

T.  It.  PUTNAM, 


REPORT  OF  SUPERINTENDENT  OF  GROUNDS. 


Report  of  &njm  mtenbent  of  droun&s. 


To  the  Honorable  Board  of  Water  Commissioners  : 

Gentlemen — In  accordance  with  the  regulations  of  the  Board 
I  respectfully  submit  to  your  honorable  body  my  report  of  the 
work  performed  upon  the  grounds  at  the  pumping  works,  to- 
gether with  such  recommendations  in  regard  to  future  opera- 
tions as  seem  to  me  wise  for  the  coming  year. 

The  work  performed  has  of  course  been  almost  entirely  of  a 
routine  nature,  as  it  has  been  the  wish  of  the  Board,  on  account 
of  the  unsettled  condition  of  the  Hurlbut  legacy,  to  keep  the 
grounds  from  deteriorating  rather  than  to  make  any  general 
improvements. 

The  strip  along  the  east  line  fence  south  of  the  engine  house, 
through  which  the  new  inlet  was  laid  in  1890,  has  settled  firmly, 
md  we  have  leveled  it  to  the  proper  grade  and  sown  grass  seed, 
and  expect  a  fine  greensward  by  June  1st. 

About  one  acre  in  the  northeast  corner  of  the  grounds  be- 
came badly  covered  with  quack  grass  and  weeds,  although  care- 
ful and  continual  attention  was  given  to  prevent  such  growth. 

The  only  remedy  left  was  to  plough  the  piece,  harrow  well, 
and  sow  grass  seed,  which  was  done. 

Along  the  west  side  of  the  canal  is  a  strip  that  is  so  covered 
with  thistles  and  weeds  that  I  would  advise  ploughing  it  in 
the  springy  and  sowing  oats  and  seeding  clover,  as  oats  are  of 
value  to  the  Board.  With  the  permission  of  your  honorable 
body  I  will  carry  out  this  plan  upon  the  opening  of  spring. 

Acting  under  instruction  from  your  Committee  on  Pumping 
Works,  about  the  middle  of  July  I  worked  out  the  floral  de- 
sign, "  Welcome  6.  A.  R.,  1891,"  in  the  plat  of  grass  near  the 
engine  house.  Owing  to  continual  cool  weather  the  plants  were 


58 


FORTIETH  ANNUAL  REPORT  OF  THE 


not  at  their  best  during  G.  A.  R.  week,  but  were,  I  think,  equal 
to  anything  of  the  kind  in  the  eity. 

We  have  utilized  the  engine  house  gallery  to  keep  the  plants 
through  the  winter,  but  I  am  sorry  to  say  that  they  are  not  do- 
ing very  well,  although  a  steam  pipe  has  been  laid,  and  the 
temperature  thereby  preserved  in  an  equable  condition.  There 
seems  to  be  other  reasons  why  the  plants  do  not  do  well,  one  is 
I  think  the  atmosphere  is  too  dry,  and  another  that  there  is  not 
sufficient  light  ;  however,  I  hope  to  save  most  of  them,  as  it  is 
my  intention  to  make  a  few  flower  beds  in  the  spring,  but  of 
course  we  can  not  expect  very  satisfactory  results  until  we 
have  a  proper  green-house. 

I  have  been  instructed  by  your  committee  to  inquire  as  to 
the  probable  cost,  method  of  heating,  etc.,  of  a  green-house, 
suitable  for  our  present  use;  and  I  would  respectfully  report 
that  I  have  inspected  several  green-houses  in  the  city,  and  am 
of  the  opinion  that  three  hundred  and  fifty  dollars  would  cover 
cost,  aside  from  facilities  for  heating,  which  would  cost  about 
one  hundred  and  fifty  dollars  for  piping,  if  you  should  conclude 
tQ  use  live  steam  from  our  boilers. 

In  giving  the  estimate  of  the  cost  of  a  green-house  I  have 
done  so  under  the  idea  that  I  may  control  the  construction  of 
the  same,  after  the  plan  thereof  has  been  approved  by  the  Board, 
and  that  I  be  permitted  to  purchase  the  material  therefor,  and 
lilve  the  same  erected  by  days*  labor. 

Last  year  I  recommended  placing  a  new  iron  fence  along 
the  Jefferson  avenue  front*  also  laying  sewer  crock,  and  filling 
in  the  road  ditch.  These  improvements  would  add  very  much 
i>  the  central  appearance,  and  I  hope  your  honorable  Board 
wi\\  vicxm  it  e\ptdwnt  to  have  the>e  improvements  made  dur- 
iftjC  the  en^aiTuj  war. 

In  cc:v\i*ion%  t:*ere  is  a  matter  tV.it  is  givirg  me  considerable 
B*  t^:r.^\  a:*  1  t!  ut  i>  the  oo:  W:r.i  'awd  mixitnin^  of  Jefferson 
a»tr.  .t\  a-  \  x:  e  e\  dtr.t  prwaf.  ..it  a  \\  at  the  said  additional 
»  ::\  he  takt r.  t*cm  \\  t  pcw  :\  uwn  the  south  aide  of  the 
a*< 

>  .  .     tl  »      %  W  a.lci  ;«<d  \  *  rt*-%:s  to  tht*  grounds  would 
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be  very  unfortunate,  as  the  row  of  maples  immediately  along  the 
Jefferson  Avenue  line,  which  were  originally  set  out  to  conform 
with  a  general  plan  of  ornamentation,  and  which  are  now  about 
twenty  years  old  and  in  a  very  flourishing  condition,  would 
have  to  be  cut  down  or  removed  back  farther  at  a  considerable 
expense,  and  probably  a  loss  of  some  of  the  trees.  I  have 
thought  it  best  to  call  the  attention  of  the  Board  to  this,  what 
appears  to  me,  a  very  grave  matter,  in  order  that  they  may  be 
folly  apprised  of  such  contemplated  action,  and  oppose  the 
same  should  they  deem  it  wise  to  do  so. 

Accompanying  this  is  a  report  of  expenditures  and  inven- 
tory of  tools  and  material  on  hand  in  this  department. 

Respectfully  submitted. 

E.  A.  8CRIBNER, 
Superintendent  of  Grounds. 


REPORT  OF  THE  CHIEF  ENGINEER  AT 
PUMPING  WORKS. 

 * — :  


Report  of  Cljitf  engineer  at  fnmjring  gStorks. 


Detroit,  January  1,  1892. 
To  the  Board  of  Water  Commissioners : 

Gentlemen  —  I  have  the  honor  to  submit  the  Engineer's 
report  for  the  year  1891. 

The  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named : 


YEAR, 


1852. 
1853. 

\m. 

1855. 
1856. 
1857. 
1858. 
1859. 
1860. 
1861. 
1862. 
1863 

\m. 

1865. 

1866. 

1867. 

1868 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

MM. 

1882. 

1883. 

18*4. 

1885 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 


Gallons  op  Water  i 
Pumped. 


Cost  of  Fuel 
Consumed. 


Average  daily 
delivered. 


235,840,271 
303,531,743 

$2,129  37 

646,411 
931,594 

376,265.126 

2,271  34 

1,030  866 

542,807,364 

8,325  81 

1,487,143 

692,124,305 

4,017  44 

1,896,231 

697,190,523 

3,993  20 

1,909,837 

718,091,207 

*  3,655  20 

1,967,378 

782,112,587 

8,194  15 

2,142,774 

870,036,451 

4,196  21 

2,888,580 

895,129,423 

4,414  07 

2,452,409 

tW4,94o,329 

3,150  95 

2,725,878 

1,035,798,043 

4,670  86 

2,837,803 

1,018,390,256 

7,647  62 

2,839,078 

1,049,514,887 

7,372  89 

2,875,888 

1,196,317,922 

9,349  16 

3,277,583 

1,425,535,230 

10,121  82 

3,905,576 

1,666,545,125 

11,879  23 

4.507.248 

1,946,810,325 

11,247  92 

4,511.809 

1,866.060,068 

12,713  78 

5,112,498 

2,300,150.605 

14,681  05 

6,301,782 

2,782,292,578 

17,736  86 

7,601,892 

8,198,393,948 

20,233  80 

8,762,723 

3,289,872,635 

20,431  71 

9,013.350 

4,207,454,260 

21,893  98 

11,527.272 

4,065,134,470 

19,832  89 

11,107,499 

4,213,239,790 

17,433  72 

11,543,123 

4,345,748,330 

10,943  82 

11,906,146 

5,129,599,110 

11,219  51 

14,053,696 

5,552,965,310 

12,276  60 

15,172,036 

6,543,127,968 

16,556  63 

17,926,377 

6,284,000,742 

13,156  16 

17,261,440 

7,379,327,188 

16,495  99 

20,217,H84 

!  8.510,(514.140 

19,877  07 

28,253,044 

9.97<),m2'.i  :>sn 

21,341  48 

27,317,841 

20,387  24 

28,976,907 

l8.ms.K.-><i  mis 

35,882  83 

36,079,166 

14*380.1*6,670 

89,568  66 

39,397.716 

'  12,875,334  ,459 

34,413  31 

35,274,888 

,  12,120,9+4,532 

81,852  40 

33,208,067 

12,057.261,23** 

33,826  86 

33,033,592 

t 


Import  of  Cljitf  Engineer  at  $  mining  Sharks. 


Detroit,  January  1,  1892. 
To  the  Board  of  Water  Commissioners: 

Gentlemen  —  I  have  the  honor  to  submit  the  Engineer's 
report  for  the  year  1891. 

The  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 


YEAR. 

Gallons  of  Water 

Cost  of  Fuel 

Average  daily 

Pumped. 

Consumed. 

delivered. 

1852  

235,840,271 

.  ^ 
646.411 

1853  

303.531,743 

$2,129  37 

931,594 

1854  

376,265,126 

2,271  *34 

1,030  866 

1855  

542,807,864 

8,325  81 

1,487,143 

1856  

692,124,305 

4,017  44 

1,896,231 

1857  

697,190,523 

3,993  20 

1,909,837 

1858  

718,091,207 

*  3,655  20 

1,967,373 

1859  

782,112,587 

3,194  15 

2,142,774 

1860  

870,036,451 

4,196  21 

2,383,580 

1861  

895,129,423 

4,414  07 

2,452,409 

1862  

994,945,329 

3,150  95 

2,725,878 

1863   

1,035,798,043 

4,670  86 

2,837,803 

1,018,890,256 

7,647  62 

2,839,078 

1865  

1,049,514,887 

7,372  89 

2,875,383 

1,196,317,922 

9,349  16 

3,277,583 

1867  

1,425,535,230 

10,121  82 

3,905.576 

1868   

1,666,545,125 

11,379  23 

4,507,248 

1,946,810,325 

11,247  92 

4,511,809 

1,866.060,068 

12,713  78 

5,112,493 

2,300,150,605 

14,681  05 

6,301,782 

1872  

2,782,292,578 

17,736  86 

7,601,892 

3,198,393,948 

20,233  30 

8,762,723 

3,289,872,635 

20,431  71 

9,013,350 

4,207,454,260 

21,393  98 

11,527,272 

4,065,134,470 

19,832  89 

11,107,499 

4,213,239,790 

17,433  72 

11,543,123 

4,345,743,330 

10,943  82 

11,906,146 

5,129,599,110 

11,219  51 

14,053,696 

5,552,965,310 

12,276  60 

15,172,036 

6,543,127,968 

16,556  63 

17,926,377 

6,284,000,742 

13,156  16 

17,261,440 

7,379,327,188 

16,495  99 

20,217,834 

8,510,614,140 

19,877  07 

23,253,044 

9,970,829,580 

21,341  48 

27,317,341 

i  10,576,571,254 

20,387  24 

28,976,907 

13,168,859  808 

35,882  83 

36,079,166 

14,880,166,670 

39,568  66 

39.397.716 

12,875,334,453 

34,413  31 

35,274.888 

1890  

12,120,944,532 

31,852  40 

33,208.067 

12,057,261,236 

33,826  86 

33,033,592 
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In  figuring  the  duty  in  foot  pounds,  I  have  taken  the  total 
cost  for  fuel  and  reduced  the  same  to  coal,  at  $4.25  per  ton. 

By  referring  to  the  tables  you  will  notice  the  daily  average 
is  33,033,592  gallons,  which  is  less  than  the  average  last  year. 
This  showing  is  remarkable  considering  the  number  of  miles 
of  new  mains  laid  in  the  annexed  territory,  supplying  3,301 
additional  consumers.  It  is  very  evident  that  as  the  meter 
system  is  extended,  the  waste  of  water  becomes  less,  and  is 
proving  a  great  benent  to  the  city,  not  only  in  reducing  the 
expense  of  additional  pumping  facilities  and  water  mains,  but 
is  making  it  possible  to  furnish  a  better  head  of  water.  This 
alone  ought  to  satisfy  the  citizens  of  the  wisdom  of  adopting 
the  meter  system. 

I  doubt  that  the  present  low  water  rate  would  have  met  our 
running  expenses,  if  the  meter  system  had  not  been  adopted. 
You  will  notice  our  cost  for  fuel  is  more  than  in  1890;  thin 
may  be  accounted  for  by  the  better  head  furnished.  The 
water  in  the  river  has  been  lower  than  ever  before,  and  we 
have  raised  it  a  greater  heighth  than  any  year  since  I  have 
been  connected  with  the  Water  Works.  Every  additional 
inch  the  water  is  elevated  adds  to  the  cost. 

I  am  glad  to  report  that  the  engines  are  in  good  order, 
although  hardly  any  repairs  to  either  of  them  have  been  made 
the  past  year.  You  will  see  the  duty  shows  rather  lower  than 
former  years.  The  reason  of  this  is  the  numerous  changes 
from  coal  to  gas,  and  vice  versa.  A  great  many  times  the 
pressure  on  the  gas  gauge  would  show  very  little  gas,  and  for 
fear  of  complete  failure,  and  for  safety,  we  would  start  6re« 
in  the  four  coal  boilers.  By  the  time  the  coal  boilers  began  to 
make  steam  the  gas  would  come  to  usual  pressure  and  of  course 
the  coal  would  be  consumed  making  a  great  waste  of  fuel, 
which  counts  against  the  duty  of  the  engines. 

The  four  boilers  in  the  west  boiler  room  have  been  in  almost 
constant  use  for  nearly  fifteen  years  and  of  course  the  plates 
are  somewhat  weaker  although  as  soon  as  any  defect  shows  I 
have  had  the  same  repaired  immediately  in(the  best  possible 
manner.    The  boilers  in  the  east  boiler  room  have  been  in  use 
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about  ten  years,  and  have  had  some  repairs  and  are  now 
in  very  fair  order.  When  it  becomes  necessary  to  have  new 
boilers  I  would  suggest  bushing  the  high  steam  cylinders  in 
the  three  engines  so  that  we  could  carry  about  125  or  130 
pounds  pressure;  we  would  get  greater  benefit  from  expan- 
sion, as  the  expense  of  evaporating  130  pounds  of  steam  does 
not  cost  in  the  same  ratio  as  the  first  fifty  or  sixty  pounds. 

I  do  not  hesitate  to  say,  with  higher  steam  and  the  engines 
bashed  as  I  have  suggested,  they  would  do  a  duty  of  100,000,- 

000  foot  pounds.    As  to  the  wisdom  of  this  proposed  change, 

1  would  respectfully  refer  to  Commissioner  Kirby  as  he  will 
readily  understand  these  poinst.  Of  course  none  of  these  sug- 
gestions could  be  carried  out  until  a  new  engine  was  erected, 
and  I  now  urge,  as  I  have  heretofore,  the  necessity  for  another 
engine,  as  I  am  satisfied  during  next  summer  we  will  need  to 
run  all  three  engines  to  supply  the  demand  for  at  least  four 
hours  daily  while  there  are  thousands  of  hose  running  full 
head.  The  demand  for  water  is  so  very  irregular;  through  the 
day  we  may  be  pumping  at  the  rate  of  thirty-five  million  up 
to  about  four  o'clock;  from  then  until  8.30  we  would  be  pump- 
ing at  the  rate  of  fifty  to  sixty  millions;  after  that  time  we 
keep  checking  down  and  run  as  slow  as  possible.  So  you  can 
see  that  as  we  have  boilers  enough  through  the  day  we  have 
more  than  enough  through  the  night.  Although  the  boilers  may 
be  banked  or  the  fire  checked  down,  the  fuel  is  being  consumed 
without  the  engines  getting  any  credit  for  duty. 

You  will  bear  in  mind  that  the  reserve  engine  serves  as  a 
reservoir,  but  if  while  we  are  depending  so  much  on  this 
engine,  one  of  the  engines  should  become  disabled,  which  may 
happen  any  time,  you  can  readily  see  the  city  would  be  with  a 
short  supply,  and  I  do  not  think  it  wise  to  take  this  risk.  The 
past  year  has  been  a  very  favorable  one  for  the  Pumping  Works, 
as  hardly  a  week  passed  without  a  shower  of  rain.  If  the  time 
for  the  use  of  hose  was  limited  to  morning  and  evening,  it 
would  be  a  great  advantage  to  us  and  the  citizens  would  not 
be  inconvenienced.  This  rule  is  m  force  in  other  cities  and 
why  not  in  Detroit? 
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I  have  lately  visited  all  the  large  manufacturers  in  the  city 
that  are  using  crude  oil  for  fuel,  and  I  find  it  to  be  a  very 
satisfactory  fuel,  all  users  speaking  in  the  highest  terms  of  it. 
With  good  combustion  the  beat  is  distributed  very  evenly  on 
the  boilers,  and  I  venture  to  say  80  to  40  per  cent,  cheaper  than 
coal  or  natural  gas,  and  I  would  recommend  having  the  neces- 
sary fixtures  put  into  the  four  boilers  in  the  east  boiler  room. 

I  can  see  no  economy  in  gas  over  coal,  and  experience  teaches 
us  that  we  run  a  great  risk  of  short  supply,  as  has  happened 
several  times  during  the  year,  as  I  have  before  mentioned.  It 
is  a  very  clean  fuel  and  easy  to  control,  but  I  can  not  recom- 
mend its  continual  use. 

I  am  thankful  to  the  Board  for  having  adopted  new  rules 
governing  the  employees,  and  especially  that  of  having  three 
assistants,  either  of  whom  have  full  charge  during  my  absence. 
These  assistants  have  eight  hour  watches  and  are  held  re- 
sponsible, and  as  I  have  every  confidence  in  them,  I  am  relieved 
of  considerable  anxiety  and  care. 

I  am  also  glad  to  report  that  the  employees  are  faithful  in 
the  performance  of  their  duties,  and  the  orders  of  the  Board  are 
obeyed  to  the  very  letter.  The  utmost  satisfaction  prevails 
throughout  this  department. 

Respectfully  submitted. 

JOHN  E.  EDWARDS. 

Engimtrr 
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Detroit,  January  2d,  1892. 
To  the  Board  of  Water  Commissioners: 

Gentlemen — In  accordance  with  the  regulations  of  your 
Honorable  Body,  I  have  the  honor  to  present  my  annual  re- 
port relative  to  the  general  condition  and  progress  of  the  work 
in  this  department. 

This  has  been  another  year  of  very  large  extensions  to  our 
pipeage  system,  one  of  the  largest  on  record,  over  43  miles  of 
pipe  having  been  laid. 

At  the  commencement  of  the  year  we  had  anticipated  but  a 
small  outlay  for  this  part  of  the  work,  and,  had  it  not  been  for 
the  taking  in  of  so  much  new  territory,  and  annexing  it  to  our 
city,  the  outlay  for  extensions  would  have  been  comparatively 
light.  But  in  view  of  the  fact  that  such  annexations  have  been 
made  it  became  evident  that  a  larger  provision  of  pipeage 
would  of  necessity  have  to  be  made  to  meet  the  anticipated 
numerous  calls  upon  your  Honorable  Body  for  extensions  in 
this  line  of  the  work.  So  in  consideration  of  this  fact,  I  was 
instructed  to  make  such  estimates  of  our  needs  as  in  my  judg- 
ment would  be  required  to  meet  the  present,  and  in  some  de-  * 
gree,  the  future  needs  of  these  annexations. 

As  a  result  of  such  estimate  it  became  necessary  to  increase 
our  order  for  pipe  about  200  per  cent.  Though  much  of  this 
has  been  laid  in  the  new  territory,  the  greater  amount  of  the 
large  pipe  was  laid  within  the  old  line  of  the  city,  from  which 
we  expect  to  derive  a  dual  purpose  therefrom  of  an  abundant 
supply  for  all  the  newly  annexed  territory  and  all  of  the  high 
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grounds  south  of  the  old  line  of  the  northerly  section  of  oar 
city.  The  pressure  in  this  section  having  been  greatly  dim- 
inished by  the  increasing  demands  upon  the  previously  laid 
mains  and  a  lack  of  a  more  bountiful  supply. 

To  meet  the  needs  as  above  stated  a  30-inch  line  of  main  was 
laid  in  Collins  Street  from  Canfield  Avenue  to  Griffin  Avenue, 
and,  from  which,  and  connecting  thereto,  a  line  of  24-inch  main 
was  also  laid  through  Griffin  Avenue  and  the  North  Boulevard, 
from  Collins  Street  to  about  450  feet  west  of  Sullivan  Avenue, 
and  from  this  line  of  24-inch,  a  16-inch  main  was  laid  in  Wood- 
ward Avenue,  from  the  North  Boulevard  to  the  intersection  of 
Wilkins  and  Woodland  Avenues,  and  to  which  all  cross  con- 
nections have  been  made  where  streets  have  been  opened. 

About  20  miles  of  distribution  pipes  and  mains  have  been 
laid  in  this  new  territory,  ranging  in  size  from  4  to  16  inches. 

The  object  of  taking  the  North  Boulevard  for  this  northern  ly 
supply  main,  was,  because  this  is  the  only  direct  unobstructed 
thoroughfare  through  which  such  a  line  of  main  could  be  laid. 
To  have  laid  in  any  other  street  or  avenue  save  this  one,  and 
in  this  district,  would  have  caused  the  placing  of  a  number  of 
very  objectionable  angles  and  bends,  and  also  added  to  the 
length  and  cost  of  laying  the  same,  as  well  as  greatly  dimin- 
ishing the  flow  by  the  added  friction.  And,  it  is  doubtful 
whether  we  could  have  got  through  to  the  point  we  desired  in 
any  other  way,  from  the  way  the  streets  are  laid  out  in  this 
section  of  the  city.  It  is  only  necessary  to  give  a  casual  glance 
at  the  city's  map  to  be  couvinced  of  this  fact.  It  may  be  well 
to  add  that  special  care  was  taken  in  laying  the  mains  through 
this  section  of  the  Boulevard,  every  foot  of  earth  filling  having 
been  thoroughly  pounded  in  where  the  mains  have  been  laid 
in* the  roadway,  and  to  meet  the  needs  of  the  resident  prop- 
erty, branches  were  set  on  both  sides  of  the  Boulevard  with 
pipe  connections,  the  intention  being  to  lay  a  line  of  pipe  just 
outside  the  fence  line,  to  avoid  contact  with  the  road  beds  and 
the  lawns ;  this  being  the  original  plan  of  the  early  Park  and 
Boulevard  Commissioners.  A  line  is  already  laid  on  the  south 
side  of  the  North  Boulevard  from  Woodward  Avenue  to  a  few 
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feet  west  of  Russell,  and  a  number  of  shorter  sections  west  of 
Woodward  Avenue. 

Considerable  improvements  are  still  being  made  as  circum- 
stances demand  in  the  older  portions  of  the  city,  by  the  replac- 
ing of  some  of  the  smaller  lines  of  pipe  with  pipe  of  larger 
size,  and  the  laying  of  pipe  in  some  of  the  streets  where  pipe 
ha?e  not  as  yet  been  laid.  The  object  being  to  meet  the 
many  changes  that  are  constantly  going  on  in  some  of  these 
localities,  calling  for  a  greater  supply  of  water. 

The  following  are  some  of  the  streets  and  avenues  in  which 
improvements  have  been  made  in  our  pipeage  :  Miami  Avenue, 
from  Gratiot  Avenue  to  Witherell  Street,  and  in  Witherell  and 
Park  Streets,  from  Miami  to  Washington  Avenues,  16-inch 
mains  laid;  John  R.  and  Clifford  Streets,  from  Miami  to  Wash- 
ington Avenues,  and  in  Wilcox  Street,  from  Miami  to  the  west 
side  of  Woodward  Avenues,  12-inch  main  laid;  Washington 
Avenue,  from  Grand  River  Avenue  to  Park  Street,  10-inch  pipe 
laid  ;  Russell  Street,  from  Catherine  to  Maple  Streets,  8-inch 
pipe  laid,  replacing  4-inch  pipe. 

RECOMMENDATIONS. 

We  are  realizing  the  need  of  a  more  static  head  and  supply 
of  water  at  the  intersection  of  Rivard,  Maple  and  Gratiot 
Streets.  I  have  thought  it  wise  to  recommend  the  laying  of 
an  additional  line  of  pipe  in  Rivard  Street,  from  tbe  24-inch 
main  in  Watson  Street  to  Gratiot  Avenue,  and  in  Gratiot 
Avenne,  from  Rivard  Street  north  to  Rivard  Street  south  ; 
this  line  to  be  either  10  or  12-inch  pipe.  The  laying  of  this 
line  will  greatly  help  the  smaller  pipe  in  this  section.  All 
through  this  locality,  as  you  are  aware,  are  numerous  calls  for 
copious  supplies  of  water. 

I  find  by  the  Secretary's  records  of  pressure  at  No.  ll's 
engine  house,  corner  of  Gratiot  and  Grandy  Avenues,  we  have 
bat  a  very  low  head,  and  one  which  fluctuates  greatly  at  cer- 
tain hours  of  the  day.  This  is  no  doubt  owing  to  the  meager 
supply  through  the  small  size  of  some  of  the  pipe  in  this  sec- 
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tion.  To  remedy  this  I  would  recommend  the  laying  of  an  8- 
inch  pipe  in  Calhoun  Street,  from  Chene  Street  to  Grandy 
Avenue,  connecting  the  same  with  the  30-inch  main  in  Chene 
Street,  and  the  replacing  of  a  section  of  4-inch  pipe  in  Grandy 
Avenue,  from  Pierce  Street  to  Gratiot  Avenue,  with  8-inch  pipe. 

Watson  Street,  24-inch  main.  When  the  embankments  of 
the  abandoned  reservoir  in  line  of  Orleans  Street  are  taken 
down,  a  much  needed  improvement  can  be  made  in  the  24-inch 
mains  in  this  place,  leading  to  and  from  the  reservoir,  by  dis- 
pensing with  a  number  of  very  sharp  angular  connections  that 
are  now  in  these  lines,  thereby  giving  a  freer  outflow  to  the 
Watson  Street  maiu.  I  find  on  examination  of  this  main  that 
it  lays  diagonally  with  the  street  between  Riopelle  and  Russell 
Streets,  and  near  to  Russell  Street;  this  main  is  partly  under 
the  north  wall  of  the  sheds  of  the  House  of  Correction,  and  at 
the  intersection  of  Watson  and  Russell  Streets,  there  is  quite 
an  offset  in  the  main  which  could  be  remedied  by  taking  up  a 
section  and  relaying  in  a  proper  line  with  the  street.  It  would 
be  well  to  do  this  the  coming  season. 

North  Boulevard,  24-inch  main.  To  finish  out  this  line  in 
accordance  with  our  proposed  plan,  it  will  require  the  laying  of 
an  additional  length  of  2,100  feet ;  this  will  carry  the  line  west 
of  Grand  River  Avenue,  and  beyond  the  Boulevard. 

As  we  are  anticipating  the  work  in  the  extension  department 
to  be  light  the  coming  season  as  compared  with  the  previous 
two  years,  I  would  respectfully  recommend  that  the  balance  of 
the  wood  pipe  be  taken  out  and  replaced  with  iron  pipe.  There 
is  now  less  than  nine  miles  in  use;  this  amount  can  readily  be 
done  the  coming  season,  and  will  rid  us  of  this  log  system. 

During  the  early  part  of  last  season  the  final  connection  of 
the  30-inch  main  in  St.  Aubin  Avenue  was  made  with  the  lower 
42-inch  main  in  Congress  Street,  a  section  of  which  was  cut  out 
and  a  36x4 2-inch  branch  inserted.  Since  connecting  these 
mains  we  have  a  more  static  head,  and  by  this  arrangement  of 
the  mains  we  have  a  dual  system  of  supply  for  the  densely 
busiiie**  portion  of  the  city;  two  relief  valves  were  set  in  con- 
nection with  this  work. 


BOABD  OF  WATER  COMMISSIONERS. 


75 


The  new  line  of  30-inch  main  laid  the  past  season  in  Col- 
lins Street  was  connected  with  the  upper  42 -inch  main,  at  the 
junction  of  Collins  Street  and  Canfield  Avenue  ;  a  relief  valve 
was  set  at  this  point. 

Belief  valves — During  the  past  season  several  relief  valves 
have  been  placed  on  some  of  our  larger  mains,  for  the  purpose 
of  counteracting  as  much  as  possible  any  water  hammer  that 
may  be  caused  by  a  quick  closing  of  the  larger  connections 
along  these  lines  or  from  any  other  cause.  This  valve  is  one 
of  my  own  design,  simple  in  its  action  and  construction  of  the 
double-seated  poppet  valve  design.  The  valves  proper  are  flat 
disks,  and  as  near  equal  in  size  as  practicable,  thereby  reducing 
the  weight  of  the  counter  balance  to  a  minimum.  The  seats 
have  brass  bushing,  the  valves  are  faced  with  sole  leather,  the 
body  and  disks  are  of  cast-iron,  the  valve  stem  of  wrought-iron. 

The  pipes  for  our  extensions  were  furnished  by  the  Detroit 
Pipe  &  Foundry  Company;  the  specials  by  the  Riverside 
Iron  Works,  of  Detroit. 

PIPE  AGE. 

The  amount  of  distribution  pipe  and  mains  laid  and  relaid, 
and  iron  and  wood  pipe  discontinued  during  the  past  season,  is 
as  follows:  Total  iron  pipe  laid  and  relaid  43$jj $fl  miles,  of 
which  1,812  feet  was  relaid,  and  in  addition  to  this  2,757  feet 
was  laid  for  private  use.  This  amount  is  not  included  in  the . 
above  mileage.  Wood  pipe  discontinued  1$$$J  miles,  and  iron 
pipe  4,803  feet,  making  the  net  increase  of  the  pipeage  42-$^$$ 
miles.  This  amount  added  to  the  measured  lines  of  iron  and 
wood  pipe  connected  with  the  Works,  will  make  the  total 
length  401-$}$$  miles,  of  which  393${$$  miles  are  iron  and 
mH  miles  wood  pipe,  which  in  detail  is  as  follows: 


76 


FORTIETH  ANNUAL  REPORT  OF  THE 


Bam  or  Pipb  t 
INCHES.  L"££1S0Fta* 


45 
42 
36 
30 
24 
2<f 
18 
16 
12 
10 

8 

6 

4 

8 

2 

Total. 


103 
44,909 
695 
42,326 
55,013 
461 
87 
15,962 
1.978 
88,527 
156,109 
637.167 
724.036 
84,602 
2.636 

1,854,606 


Addbd 
Lkhoth  in  For, 
1801. 


20 
7,011 
18,265 


10,139 
1,554 
7,896 
34,606 
76,507 
71,396 
871 

227,765 


DnooimifUBO 
Lknoth  ih  Fejct, 
1801. 


Total 
Lekoth  Of 
foe  1*1 
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44.909 

  . 

715 

49,337 

78,278 

461 

87 

26,101 

3,527 

96.423 

1,546 

189,169 

335 

713.339 

1,889 

793,543 

1,033 

83,904 

2,686 

~T 803~  " 

2.077.568 
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Daring  the  past  year  569  gates  have  been  set,  44  gates  reset, 
and  25  gates  taken  out.  Of  the  569  gates  set,  170  were  blow- 
off  gates,  of  the  44  gates  reset,  41  were  blow-off  gates,  and  of 
the  25  gates  taken  oat,  19  were  blow-off  gates. 


No.  or  1 
Each  Kind.  , 


Name  op  Gates. 


DlAJIKTBR 

ra  Inches. 


1 

5 
11 

8 

5 
83 
87 
120 

3 

280 
9 
8 
5 
5 
9 
38 


Michigan  B.  &  I.  Works.  

Murdock  Valve  Co  

a  it  1 1 

•  

•  i  1 1  «« 

it  t<  << 

44  it  ««  I 

Michigan  B.  &  I.  Works  

M unlock  Valve  Co  

Michigan  B.  &  I.  Works  

Flowers  Bros  j 

Pittsburgh  j 

Ludlow   1 

Miscellaneous  gates  


36 
30 
24 
IB 
12 
10 
8 
6 
6 
4 
4 
4 
1 
4 
4 
4 


RntAJULA. 


Set. 


Reset. 
Blow  off. 


There  are  now  3,843  stop  gates  in  use  in  the  mains  and  dis- 
tribution pipe,  ranging  in  size  from  3  to  42  inches,  and  in  addi- 
tion to  this  n amber  we  have  552  blow-off  gates  in  sise  from  3 
to  24  inches. 

There  are  now  conneted  with  the  water  mains  1,968  6 re 
hydrants  and  439  reservoirs;  140  hydrants  and  19  reservoir* 
were  added  the  past  year. 

It  has  occurred  to  me  that  some  mention  should  be  made  ait 
to  what  extent  your  honorable  body  are  doing  from  year  to 
year,  specially  for  the  Fire  Department,  in  the  way  of  setting 
branches,  and  laying  of  extra  lines  and  larger  mains.  We  have 
in  the  past  two  years  laid  about  five  miles  of  main,  mainly  for 
fire  extinguishing  purposes,  and  in  the  past  eight  or  ten  years 
many  additional  lines  have  been  laid  for  this  purpose  alone. 
During  the  past  six  years  not  less  than  1,200  branches  were 
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set  and  connected  with  some  of  the  larger  street  mains.  These  in 
the  main  aggregate  no  small  amount  to  the  cost  of  our  con- 
struction. It  may  be  safely  estimated  that  not  less  than 
$2,500  are  spent  yearly  for  this  department  alone.  We  do  not 
mention  this  fact  for  any  other  reason  than  to  show  to  our 
citizens  what  the  Water  Board  is  doing  for  this  department  to 
provide  fire  protection  to  our  homes  and  business  interests. 
It  has  been  my  orders,  in  the  fifteen  years  I  have  been  in  the 
employ  of  your  honorable  body,  to  make  suitable  provision 
both  for  pipe  and  branches  to  this  end.  I  am  pleased  to  say, 
that  though  the  amount  of  work  done  by  the  Water  Board  for 
the  other  departments  of  the  city  has  been  greatly  in  excess  of 
that  returned,  it  is  only  courteous  to  say  that  the  Fire  Depart- 
ment has  rendered  us  very  valuable  service,  by  the  use  of 
their  steamers  in  displacing  the  water  in  the  mains  when  mak- 
ing our  large  connections,  and  also  at  such  times  when  serious 
breaks  have  occurred  in  the  same. 


TABLE  OF  SERVICE  CONNECTIONS, 


With  iron  and  wood  pipe,  of  sizes  from  £  inch  to  6  inches,  in 
detail,  as  follows: 


Size  op  Connections  with 
I  box  and  Wood  Pipe. 


Cast  iron,  6-inch  diameter. 

"    4  ' 

3    "  " 
.«    2  .« 

'«      "     1  "  .. 

«<      n    ^    ii  «« 

Wood  pipe  

Mixed  sizes  


Number 
Reported 
in  1890. 

Number 
Added  in 
1891. 

3 

1  51 

7 

|  72 

10 

78 

11 

4,242 

1,022 

14,657 

2,440 

611 

I  20,677 

IN  1891. 


Grand  total  ;    40,391    j  3,490 


161 
8 

169 


Kind. 

3 
58 
82 
89 
5,264 
17,097 
450 
20,669 

43,712 
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REPAIRS  DEPARTMENT. 

Thin  department  of  the  work  has  received  prompt  attention 
in  the  many  items  coming  under  its  care.  Three  thousand 
four  hundred  and  ninety  taps  were  made  with  the  distribution 
pipes,  of  sizes  from  f  to  4  inches. 

The  break  which  occurred  in  the  30-inch  main  in  Congress 
street,  between  Second  and  Third  streets,  was  promptly  re- 
paired. It  was  very  fortunate  that  it  occurred  during  the 
middle  of  the  day,  enabling  the  repair  department  to  give  it 
prompt  action  in  closing  the  main  gates.  The  broken  pipe 
was  taken  out  and  a  new  length  put  in,  the  water  being  let  on 
again  the  day  following.  In  carefully  examining  the  pieces  as 
they  were  taken  out,  I  could  find  no  defects  which  could  have 
caused  the  break,  the  metal  was  very  homogeneous  in  quality 
and  thickness,  it  is  quite  possible  the  joint  may  have  been  over- 
calked,  as  the  break  was  from  the  hub  end. 

Pumping  Works — The  No.  1  inlet  pipe  was  taken  up  the 
past  year,  and  a  new  trench  dredged  out  to  receive  it;  the  lay 
of  the  pipe  previous  to  this  was  in  a  diagonal  line  crossing  the 
grounds,  and  in  dredging  out  a  trench  for  the  No.  4  inlet  pipe» 
a  portion  of  the  pipe  slid  into  said  trench,  rupturing  two  of  its 
joints.  This  line  of  pipe  has,  as  I  have  already  stated,  been 
taken  up,  and  it  has  been  relaid  again  in  a  line  parallel  with  the 
grounds,  aud  will  have  when  completed  an  additional  length  of 
500  feet,  making  a  total  length  from  the  shore  line  of  1,605 
feet;  five  of  the  lengths  and  two  strainer  boxes  and  one  relief 
valve  box  are  yet  to  be  laid.  Owing  to  unforeseen  delays,  and 
the  cold  weather  being  upon  us  we  were  unable  to  complete 
the  laying  of  the  same.  The  balance  of  the  pieces  will  receive 
early  attention  the  coming  season. 

In  connection  with  the  above  mentioned  work,  a  line  of  brick 
conduit  and  gate  and  strainer  well  was  built.  This  conduit 
and  well  were  built  to  take  the  place  of  the  old  gate  and  crib 
house,  and  a  section  of  the  iron  inlet  pipe  running  through  the 
river  bank.  The  conduit  has  an  inner  diameter  of  5  feet.  The 
well  is  22  feet  deep,  with  a  diameter  of  18  feet;  the  top  is 
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arched  oyer  with  brick,  sprang  from  a  number  of  I  beams,  two 
man-hole  frames  are  built  in  the  same.  The  well  is  fitted  with 
strainer  plates,  two  pipe  thimbles  of  oast-iron  are  built  in  wall 
of  the  well  and  conduit,  two  box  sluice  gates  are  bolted  to  the 
thimbles,  each  having  an  opening  of  5  feet  diameter.  The  en- 
tire brick  work  was  done  by  men  in  our  employ,  and  has  been 
executed  in  the  most  satisfactory  manner. 

The  contract  for  dredging,  taking  up  and  relaying  the  inlet 
pipe,  was  awarded  to  Capt.  Thomas  Davis,  of  Detroit.  The 
extra  lengths  of  the  iron  inlet  pipe  to  Stephen  Pratt,  of  De- 
troit, and  the  box  sluice  gates,  with  the  adjuncts,  to  the  Bussel 
Wheel  &  Foundry  Company,  of  Detroit. 

Considerable  labor  has  been  done  on  the  south  end  of  the 
grounds  adjoining  the  river,  in  connection  with  the  above  work. 
The  excavations  of  the  conduit  and  well  were  hauled  to  the 
dock,  and  deposited  along  the  line  of  the  same. 

Considerable  grading  was  done  at  the  south  bank,  and  the 
surplus  earth  taken  to  the  dock. 

I  am  pleased  to  know  that  your  Honorable  Body  have  de- 
cided to  have  the  dividing  dock  rebuilt  the  coming  season. 
This  is  a  very  much  needed  improvement,  the  dock  having 
been  in  a  very  unsafe  and  unsightly  condition  for  some  time. 

When  doing  this  work  it  will  be  well  to  lower  the  dock  18 
inches  to  2  feet,  as  the  dock  has  always  been  too  high,  and  at 
the  present  stage  of  the  river  it  is  doubly  so.  It  will  require 
some  changes  in  the  previously  made  plans,  as  we  wish  to  sim- 
plify the  work  and  reduce  the  cost  to  a  minimum,  until  it  be- 
comes necessary  to  build  of  stone. 

Surface  Inlet — It  is  thought  advisable  to  extend  the  same  to 
a  point  inline  of  the  south  end  of  the  dock;  this  will  require 
the  laying  of  about  700  feet  of  iron  inlet  pipe.  It  would  be 
well  to  do  this  work  the  coming  season. 

The  work  of  making  a  branch  connection  between  the  said 
surface  inlet  to  the  gate  well  of  the  No.  4  inlet  may  be  delayed 
until  it  becomes  necessary  to  do  something  with  the  settling 
basin. 

It  will  be  seen  from  the  tenor  of  my  last  year's  report  that 
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some  extensive  repairs  would  be  needed  upon  the  settling  basin 
and  dock  during  the  season  just  closed.  And,  as  neither  of 
these  have  received  the  projected  repairs,  I  hare  thought  it 
proper  to  give  some  explanation  why  this  work  was  not  prose- 
cuted. 

It  has  been  a,  matter  of  no  little  concern,  as  from  year  to 
year  the  question  has  arisen,  what  ought  to  be  done  to  the 
settling  basin;  fifteen  years  of  continuous  use  having  given  rise 
to  the  conjecture  that  with  this  length  of  time  it  must  be  in  any- 
thing but  a  pleasing  condition.  The  intention  having  been 
that  when  it  became  necessary  to  make  any  extensive  repairs 
upon  it,  the  most  substantial  thing  to  do  would  be  the  paving 
of  the  inner  surface  and  the  building  of  the  dividing  wall  or 
dock  with  stone  and  concrete.  As  a  work  of  this  kind  could 
not  be  done  without  a  very  large  outlay,  it  was  deemed  pru- 
dent to  pump  out  the  settling  basin  and  ascertain  to  what  ex- 
tent a  work  of  this  kind  would  require,  and  what  the  probable 
cost  would  be  to  carry  out  such  project.  So  during  the 'close 
of  the  month  of  October,  and  the  early  part  of  November,  the 
basin  was  pumped  out,  exposing  its  entire  inner  surface  to  view 
for  inspection,  and  on  November  5th  your  entire  body  accom- 
panied by  some  of  your  officers,  had  the  pleasure  for  the  first 
time  of  seeing  the  inside  of  the  basin,  and  as  a  result  of  which 
the  many  conjectures  as  to  unsightly  objects  were  not  to  be 
found,  but  to  our  astonished  gaze  we  found  what  looked  to  us 
a  most  fertile  valley,  a  short  growth  of  sea  grasses  covering 
almost  .every  available  spot  that  was  not  otherwise  covered 
with  gravel.  80  in  view  of  the^  cleanly  appearance  of  the  basin 
it  was  thought  unwise  to  spend  the  amount  necessary  to  prose- 
cute this  work,  as  proposed,  at  least  for  several  years  to  come. 

It  has  been  suggested  to  me,  by  the  Secretary,  that  a  descrip- 
tion of  the  settling  basin,  with  its  adjuncts,  and  a  general  lay 
of  the  grounds  at  the  pumping  works,  would  be  of  interest  to 
the  many  readers  of  our  yearly  reports.  In  compliance  with 
this  request,  I  shall  endeavor  to  be  as  concise  as  possible,  and 
confine  myself  to  the  branch  of  the  work  immediately  under 
my  care. 
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Since  the  starting  up  of  the  work  in  the  fall  of  1877,  many 
changes  have  been  made  in  the  general  arrangements  of  the 
works  and  grounds,  prominent  in  which  is  the  extension  of  the 
buildings  for  a  third  engine,  the  building  of  an  additional  coal 
shed,  the  taking  down  of  No.  1  and  rebuilding  on  a  larger 
scale,  the  laying  of  an  additional  42-inch  main  through  the 
grounds,  and  the  connecting  of  the  Nos.  1,  2  and  3  engines 
thereto. 

Prior  to  the  building  of  the  settling  basin,  the  water  in  the 
river  extended  some  distance  beyond  the  north  end  of  this 
basin.  The  greater  part  of  this  ground  through  which  it  is 
located  was  of  a  swaiy  or  marshy  nature.  In  the  construction 
of  this  basin,  it  was  necessary  to  build,  on  three  sides  of  it, 
walls  of  piles  and  sheet  piling,  to  sustain  the  walls  of  puddled 
clay,  two  rows  of  piles  and  sheet  piling  being  driven  for  that 
purpose.  The  north  and  east  walls  have  four  rows  of  piles  and 
paddle  walls  of  clay  eleven  feet  thick.  The  west  wall  or  east 
dock  has  also  four  rows  of  piles  and  two  rows  of  sheet  piling, 
with  wall  of  puddle  clay  fourteen  feet  thick.  This  dock  has 
a  width  of  twenty-five  feet,  and  is  the  dividing  wall  between 
the  canal  and  settling  basin.  The  south  wall  of  the  basin  is 
the  natural  river  bank,  having  a  width  at  the  ground  line  of 
200  feet.  The  basin,  as  it  now  is,  has  a  width  of  350  feet,  and 
an  average  length  of  826  feet  at  the  high-water  line,  and  a 
depth  varying  from  twelve  to  sixteen  feet;  its  total  capacity 
when  at  the  high-water  line,  is  about  thirty-one  million  TJ.  S. 
gallons. 

This  basin  when  built  had  but  one  influent  and  effluent  pipe 
and  conduit,  and  two  gate  and  crib  houses,  the  lower  part  of 
which  were  submerged  in  the  basin.  Since  this,  two  additional 
influent  and  one  effluent  pipe  and  conduits  have  been  added, 
having  a  direct  connection  to  and  from  the  basin;  and,  in  addi- 
tion to  these,  an  independent  line  of  conduit  and  influent  pipe 
has  also  been  added.  This  has  a  joint  purpose  of  influent  and 
effluent,  and  can  be  used  with  or  without  the  settling  basin. 
This  is  our  side  pass,  running  along  the  east  side  of  the  basin, 
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the  purport  of  which  is,  to  take  the  place  of  said  basin,  when 
for  any  cause,  it  may  need  pumping  out.  There  are  two 
branch  connections  from  this  side  pass,  one  near  the  south  end 
and  the  other  north  of  the  basin. 

This  side  pass  has  an  inner  diameter  of  six  feet,  and  a  total 
length  of  pipe  and  conduit  of  2,656  feet,  gate  and  strainer  wells 
intersect  this  line. 

One  of  the  influent  conduits  connecting  direct  to  the  basin, 
is  built  near  the  surface  of  the  river  and  grounds;  this  is 
designated  surface  inlet,  and  is  only  used  as  occasion  may 
require,  when  anchor  ice  is  causing  trouble  by  clogging  the 
strainer  at  the  intake  of  the  influent  pipe,  and  is  an  efficient 
auxiliary  to  our  influent  pipe. 

Two  of  the  influent  pipes  extend  from  the  shore  line  out  in 
the  river  1,505  feet,  and  one  1,030  feet,  and  are  submerged  at 
their  intake  in  twenty-five  feet  of  water.  Their  diameters  are 
five  and  six  feet,  and  in  twenty-five  foot  lengths.  The  pipes  are 
made  of  boiler-plate,  with  flexible  joints;  lugs  of  wrought  iron 
are  rivetted  on  either  side  through  the  axes  of  the  pipe,  and 
held  together  with  large  joint-bolts.  The  flexible  joints  allow* 
ing  the  pipe  to  conform  to  the  bed  of  the  river,  piles  are  driven 
at  each  joint  and  around  the  strainer  boxes,  and  through  the 
trench  in  the  deep  cutting  two  piles  were  driven  at  each  joint, 
either  side,  and  a  saddle  of  6  x  12  inch  oak  timber  bolted 
to  tin*  piles,  to  prevent  the  pipe  from  raising,  either  from  the 
back  filling  or  the  washings  from  the  river,  experience  having 
taught  us  this  precaution. 

affluent  gate  and  crib-house  at  the  north  end  of  the 
basin,  have  been  abandoned  as  such,  and  two  brick  gates  and 
stniiEi  r  wells  were  built  to  take  its  place,  and  were  built  one 
on  either  side  of  said  conduit,  about  50  feet  apart  centres; 
four  branch  connections  were  built  from  the  wells,  connecting 
with  this  conduit,  and  at  the  intersection  of  these  branches 
with  the  main  line,  two  well-holes  were  built,  connecting  the 
bran  h  s  and  the  main  together,  the  flow  of  the  water  passing 
through  the  branches  to  and  from  the  wells,  and  are  so 
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arranged  with  shut-off  gates,  that  the  wells  may  be  used 
together  or  separately.  The  wells  have  an  inner  diameter  of 
eighteen  feet  and  a  depth  of  twenty-one  feet,  with  five-foot 
openings. 

Since  building  the  settling  basin,  the  piles  and  sheet-piling 
have  been  cnt  down  to  about  6  feet  below  high  water  line,  and 
the  admixture  of  earth  and  clay  filling  above  this  point  to  the 
ground  level,  graded  off  to  a  gradual  slope  of  about  Si  to  1. 
The  surplus  earth  was  deposited  inside  the  basin  in  front  of  the 
sheet  piling,  making  a  back  support  to  the  same.    All  the 
grounds  east  and  north  of  the  basin  having  been  thoroughly 
filled  in,  and  having  had  some  10  years  to  settle,  has  added 
solidity  to  the  embankments.    The  sloping  banks  of  the  basin 
were  sodded  above  high  water  line,  and  below  this  point  cov- 
ered with  stone  chips  and  fine  gravel.    The  improvement  to 
the  appearance  of  the  basin  was  very  marked  by  this  change, 
the  piles  and  sheet  piling  had  become  very  much  disfigured 
with  age  and  decay,  and  were  very  unsightly.    While  doing 
this  work  the  water  in  the  basin  was  lowered  some  6  feet  by 
partly  closing  the  influent  gates.    The  west  wall  or  dividing 
dock  between  the  basin  and  canal  stands  the  same  as  when  first 
built.   This  dock  extends  about  750  feet  beyond  the  south  end 
of  the  basin,  and  300  feet  north  of  the  same,  making  a  total 
length  of  1,900  feet.    Just  west  of  this  dock  is  a  canal  45  feet 
wide  between  the  walls  of  piles  and  sheet  piling,  and  17  feet 
deep.    Coal  and  other  supplies  are  brought  to  the  works 
through  this  canal.    The  west  side  of  said  canal  has  been  out 
down  in  a  similar  manner  as  the  walls  inside  the  basin,  and  the 
earth  graded  off,  the  sloping  bank  sodded  and  graveled. 

The  entire  grounds  to  the  end  of  the  dock  covers  an  area  of 
60  acres,  with  a  width  of  967  feet,  and  a  length  of  2,700  feet, 
and  a  frontage  on  Jefferson  Avenue  conforming  to  the  angle  of 
the  avenue  of  1,016  feet. 

Id  closing  this  report  it  is  only  courteous  to  say  that  the  help 
in  the  office  of  my  department  has  been  very  efficient  and  the 
co-operation  with  the  other  departments  very  harmonious. 
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Transmitted  with  this  report  are  the  locations  of  the  pipes, 
mains  and  gates,  also  inventory  of  pipe,  special  castings,  and 
tools  on  hand  to  Jauuary  2,  1892. 

I  also  submit  a  sketch  of  the  Pumping  Works  grounds,  and 
its  adjuncts,  showing  the  general  lay  of  the  settling  basin,  with 
its  influents  and  effluents,  and  the  main  pipeage.  (For  particu- 
lar in  detail  see  sketch.) 

HENRY  BRIDGE, 
Superintendent  of  Extension  and  Construction* 
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PIPEAGE  OF  THE  CITY  OF  DETROIT, 

ALPHABETED  BY  STREETS,  8HOWING  THE  KIND  AND  SIZE  OF  THE  IRON 
AND  WOOD  PIPE  NOW  IN  USE. 


LOCATION.                                                        »CH^.  «*D- 

A  St.,  from  Vinewood  to  Hubbard   4  iron. 

Aberle  are.,  crossing  Russell  e.  side   4  " 

Abbott  St.,  from  Cass  to  Tenth   84 

44         alley  s.  of,  from  Cass  to  w.  line  of  Lognon  farm   4  " 

*•         alley  s.  of,  crossing  Sixth   6  44 

"         alley  n.  of,  from  First  to  Twelfth  '   4  44 

Adair  St.,  from  424  ft.  s.  of  Wight  to  Jefferson   4  44 

Adams  are.,  from  John  R  to  Randolph   6  44 

from  Witherell  to  Hastings   4  44 

"           alley  s.  of,  from  240  ft.  e.  of  Clifford  to  Cass   4  44 

"           alley  n.  of,  from  Woodward  to  100  ft.  w.  of  Cass   4  44 

Adelaide  St.,  from  Woodward  to  8t.  Antoine  ,   4 

44           from  St.  Antoine  to  Hastings   2*4  wood. 

44           from  Hastings  to  Orleans   4  iron. 

e.  from  Orleana,36  f t   18 

•*           from  Orleans  to  Qratiot   10  44 

Agnes  are.,  from  Field  to  E.  Boulevard.   4  44 

44          w.  from  Crane  215  ft   4  44 

Alexandrine  ave.,  from  Woodward  to  Cass   6  44 

from  Cass  to  Third   4  44 

w.  from  Fourth  150  ft   3  *4 

e.  from  Crawford  480  ft   4  44 

from  Sixth  to  Seventh   4  44 

•*                  from  alley  w.  of  Trumbull  to  alley  w.  of  Common- 
wealth  4 

44                  from  Woodward  to  w.  line  of  Brush  farm  . . .  4  44 

w.  from  Beaubien  195  f t   4 

44                 from  Beaubien  to  St.  Antoine   3  44 

from  St.  Antoine  to  Rivard   8  wood. 

from  Rivard  to  Russell   2*4  44 

44                  crossing  8t.  Antoine  and  Hastings   4  iron. 

**                 from  Russell  to  alley  w.  of  Dubois   4  44 

"                  from  alley  w.  of  Dubois  to  58  ft.  e.  of  Chene   8  44 

crossing  Chene   4  44 

44                 from  58  ft.  e.  of  Chene  to  w.  line  of  Orandy   8  wood. 

44                 crossing  Orandy   8  iron. 

**                  from  alley  e.  of  McDqugall  to  401  ft.  e.  of  Moran    4  44 

Alfred  at.,  from  Woodward  to  Russell   4  44 

**        from  Russell  to  Orleans..,   3 

**        from  Orleans  to  Dubois   4  44 

Alger  ave.,  from  10  in.  main  to  e.  line  of  Woodward   6  44 

44         e.  from  Woodward  514  ft   4  44 

Amherst  st,  w.  from  Junction  814  ft   4  44 

Amsterdam  st,  crossing  Cass   4  " 

Annexation  st,  e.  from  Junction  558  ft   4  44 


88 


FORTIETH  ANNUAL  REPORT  OF  THE 


LOCATIOfT. 

Anthon  st*  w.  from  Junction  40*  ft  

AntteUm  it.,  from  Rivard  to  23  ft.  w.  of  McDougall  

Antoinette  ave.,  crossing  Cass  and  Second  

e.  from  Seoond  166  ft    

w.  from  Twelfth  198  ft.  

w.  from  Wabash  188  ft  

Arndt  ft.,  from  Gratiot  to  275  ft.  e.  of  Jos.  Campau.   2}{ 

"       crossing  Jos.  Campau  

"       from  275  ft.  e.  of  Jos.  Campau  to  allej  w.  of  McDougall.  . . 

**       from  alley  e.  of  McDougall  to  Elm  wood  

"       from  Elmwood  to  Mt.  Elliott  

Artillery  are.,  crossing  River  and  Fort  

**  ft.  from  Dlx  47T  ft  

Ash  st.,  from  Grand  River  to  alley  e.  of  Trumbull  

"    from  alley  w.  of  Trumbull  to  National  

"     from  Harrison  to  Twelfth  

"    from  Twelfth  to  alley  e.  of  Wabash   24* 

"    w.  from  Wabash  148  ft  

44    crossing  Fifteenth  and  Sixteenth  

'*    from  Sixteenth  to  Seventeenth.  

"     from  Seventeenth  to  Eighteenth  

"    crossing  Eighteenth  to  alley  w.  of  

"     e.  from  Humboldt  1W  ft  

44     from  Humboldt  to  Sullivan.  

"     w.  from  Sullivan  214  ft  

e.  from  Maybury  250  ft  

*•     from  Tillman  to  Twenty  fourth  

"     crossing  Tillman  and  Twenty -fourth  

*' ,  from  Twenty-seventh  to  Vinewood  

Atwater  St.,  from  Griswold  to  Shelby  

"  from  Griswold  to  Bates  

from  Randolph  to  215  ft.  e.  of  St.  Aubin  

from  21ft  ft  e.  of  St.  Aubin  to  McDougall  

44  alley  s.  of,  from  alley  w.  of  Bates  to  Randolph  

Aurelia  St..  w.  from  Twelfth  1H0  ft   

B  St..  w.  from  Vinewood  818  ft  

Bagg  St.,  from  Woodward  to  Fifteenth.  24 

from  Fifth  to  Crawford  

**      crossing  Crawford  e  

Bagley  ave.,  from  Park  to  Clifford.  

'*  alley  e.  of,  from  alley  n.  of  Park  to  Cass  

*4  alley  w.  of.  from  S»>  ft.  n.  of  Clifford  to  Grand  River  

Baker  st.,  from  Seventh  to  Twenty-fourth   . .  ... 

from  Seventh  to  Eighth   

from  Twenty  fourth  to  Vine  wood   

crosmng  Tweol>  rtfth  and  Vinewood  e.  *»  f U  

*'        from  Hubt*ni  to  gotten  

*'        alley  *  of.  from  Waha*h  to  K»nirt«^»th    

BaM win  are.,  from  Jeffer*  >n  U»  Kervheval   

*•  from  Mar k.  to  Warren  1< 

Baltimore  arn.,  frotn  Wi**iwar\l  toiYawfoni.  

from  Wot*  t  ward  to  Bru*h   

Bate*  st.,  from  Atwater  to  Farmer    

•*       fr**m  0*n^rre*»  to  i'hAtnplain    

Beacon  «t .  from  Bruxh  to  .'11  ft  e  <»f  St  Antoiue.  

Beaobteci  tl  ,  tr»un  Atwater  to  rhnt.m  


irosr 


wood, 
iron. 


Iron, 
wood. 


t 
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Beaubteo  it.  crowing  Champlain   8  •  iron. 

from  Clinton  to  Watson   4  " 

from  Watson  to  Harper   10  ' 

*'           from  Harper  to  a.  line  N.  Boulevard   0  " 

"           from  a.  line  of  N.  Boulevard  to  84  inch  main   10  " 

Beaufait  ave.,  n.  from  Jefferson  585  ft   0  " 

from  585  ft.  n.  of  Jefferson  to  988  ft  n.  of  St.  PauL   4 

from  982  ft  n.  of  St.  Paul  to  868  f t  n.  of  KerohevaL   6  " 

from  Mack  to  995  ft  s.  of  Gratiot   6  " 

*'            from  Gratiot  to  190  ft  n.  of  Forest   6  " 

Bearer  at.  from  Vinewood  to  98  ft  w.  of  Twenty-seventh   4  " 

Beech  at,  from  Firjt  to  Seventh   4  " 

Beflair  st,  from  Riopelle  to  St  Aubin.   «M  wood. 

*•        e.  from  St  Aubin  800  ft   4  iron. 

w.  from  Dubois  100  ft.   8 

"        crossing  Dubois  and  Chene   4  " 

**        from  Dubois  to  Grandy   8 

from  Grandy  to  Jos.  Campau   8#  wood. 

e.  from  McDougall  409  ft   4  iron. 

Belle  Isle  are.,  from  Parker  to  850  ft  n.  of  Doe   6  " 

BeOevue  ave.,  from  Jefferson  to  851  ft  n.  of  Berlin   6  " 

•*            from  Mack  to  s.  line  of  Superior   0  " 

crossing  Gratiot   8  " 

from  Gratiot  to  80  ft  s.  of  Farnsworth   4  " 

Belmont  ave.,  from  10  inch  main  to  e.  line  Woodward   6  " 

Benton  stv  from  Brush  to  Russell   4  " 

Berlin  St.,  from  Gratiot  to  Jos.  Campau   8  " 

from  Jos.  Campau  to  alley  w.  of  McDougall   8)4  wood. 

"       crossing  Jos.  Campau  and  Elmwood.  . .   4  iron. 

from  alley  e.  of  McDougall  to  Elmwood   8  ** 

from  EUery  to  Mt  Elliott   4 

Biddle  stw,  from  Twenty-seventh  to  190  ft.  e.  of  Vinewood   4 

fttalnr  ave.,  from  16  inch  main  to  w.  line  of  Woodward   6  " 

w.  from  Woodward  1568  ft   4 

Boone  St.,  crossing  Collins   6  ** 

w.  from  Collins  814  ft   4 

Boulevard  East,  e.  side,  from  855  ft.  s.  of  Jefferson  to  Congress   6  " 

e.  side,  8.  from  Agnes  181  ft   6  " 

"               w.  side,  from  Jefferson  ave.  main  to  n.  line   6  " 

w.  side,  n.  from  St  Paul  58  ft   6  " 

"               both  sides,  crossing  Mack   4  *' 

**               e.  side,  crossing  Gratiot  s   4  M 

"                Frontenac,  s.  from  Medbury  98  ft   6  " 

Boulevard  North,  from  Collins  to  456  ft  w.  of  8u  111  van   84 

**                 n.  side,  crossing  Woodward   6  •* 

•    *'                 s.  side,  crossing  Cass,  Twelfth  and  Fourteenth   4  " 

•  s.  side,  w.  from  Twelfth  861  ft   4 

s.  side,  from  e.  line  of  Grand  River  to  e.  line  of  W. 

Boulevard   4  4 

"  n.  side,  e.  from  Grand  River  600  ft   4 

s.  side.  Woodward  to  w.  line  of  G.  T.  Ry   4  " 

Boutorard  West,  e.  side,  s.  from  N.  Boulevard  161  ft   4 

**  -               from  Myrtle  to  Viagar.   6  " 

"                  from  Baker  to  Shady  lane    8  " 

w.  side,  from  Shady  lane  to  Porter   4 

w.  side,  n.  from  Fort  st.  main  40  ft   4 
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LOCATION. 

BouleraA  Wast,  e.  side,  from  Shady  lane  to  560  ft.  s.  of  Porter.  . . 

e.  tide.  n.  from  Fort  st  main  44  ft.  

Bowen  pi.,  from  Woodward  to  Cass  

Brady  at,,  from  Woodward  to  Beaubien  

"       from  Beaubien  to  Russell  

Brainard  at,,  from  Cass  to  Third  

44  from  Third  to  alley  w.  of  

"  from  Fourth  to  alley  w.  of  

"  from  alley  w.  of  Fourth  to  Crawford  

"  from  Sixth  to  Seventh  

Brandon  are.,  from  Hubbard  to  Junction  

Bratahaw  st,  from  Third  to  Fourth  

Breckenridge  st,  w.  from  Fourteenth  140  ft  

"  from  148  ft.  e.  of  Seventeenth  to  Eighteenth  

Brevoort  pt,  e.  from  Nineteenth  984  ft  

"  crossing  Twenty-second  

"  e.  from  Twenty-second  940  ft  

Bre water  St.,  from  Brush  to  Russell  

"  from  Riopelle  to  Oratiot  

Brigham  St.,  from  Third  to  Grand  Hirer   30 

44  from  Fourth  to  Eighth  

44  crossing  Lincoln  and  Twelfth  

e.  from  Twelfth  100  ft  

Bristol  pi.,  from  Twenty  first  to  Twenty-second  

Brush  st,  from  At  water  to  Jefferson  

**       from  Jefferson  to  Congress.  

M       from  Congress  to  Gratiot  

from  Gratiot  to  Wilkin*  

**       from  Edmund  to  Watson.   94 

from  Watson  to  Benton  

crossing  Eliot  and  Rowena  

n.  from  Baltimore  **0  ft  

from  9K>  ft.  n.  of  Baltimore  to  »1  ft.  n.  of  Milwaukee..    . . 

**       from  s.  line  of  N.  Boulevard  to  94  inch  main  

*'       from  Horton  to  Hamlin  

.  from  Twelfth  13*  ft  

,  from  Grand  River  to  Vlnewood   30 

w.  from  Wabash  17*  ft  

"  from  Fourteenth  to  Fifteenth  

44  w.  from  Seventeenth  lfl»  ft  

Eighteenth  to  8K?  ft.  w.  of  Humboldt  

from  75  ft.  e.  of  Sullivan  to  Williams.  

from  Twenty -third  to  w.  line  Twenty-fourth   

41  from  «7  ft  e.  of  Soot  ten  to  Twenty -ninth  

"  from  Twenty -eighth  ».  to  Twenty -eighth  n.  70  ft  

14  Campbell  to  Wesson  

'*  alley  a.  of.  fn»in  Ji»e  to  Howell  

Buaitey  St.,  from  Mi«-lilj?»n  to  Julia  

Butternut  st.,  from  Seventh  u>  alley  e.  of  Trumbull   

from  alley  w.  of  Trumbull  to  National   

"  e  from  Watiaih  tf'Aft   

44  e  fpi»m  Seventeenth  141ft  

"  e  fr»»m  MAvbury  ~*7  ft  

44  from  F  ifteenth  to  Twenty-fourth   34 

C  *t  ,  from  VinewcwKl  t  »  Hudtkanl   4 

adtllac  ave  ,  from  Pumping  Work*  to  Mark    43 


Bryant  St., 
Buchanan  St., 


kiitd. 

Iron. 


wood, 
iron. 


wood 
Iron. 


wood. 
Iron. 


iron. 


*4 


wood, 
iron. 
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Cadillac  ave.,  from  1,000  ft.  to  2,050  ft.  n.  of  Jefferson   6  •  iron. 

Cadillac  square,  g.  side,  from  Woodward  to  Randolph   24  " 

•*               n.  side,  from  Monroe  to  Bates   6  44  - 

44               alley  n.  of,  from  alley  w.  of  Bates  to  Randolph   4  44 

Calhoonst,  from  Brash  to  Russell   4  44 

"          w.  from  Riopelle,  159  ft   4  44 

**          from  Dequindre  to  Dubois   2*4  wood. 

crossing  St.  Aubin   4  iron. 

**          from  w.  line  of  Dubois  to  e.  line  of  Chene   4  44 

"          e.  from  Chene,  806  ft   2J4  wood. 

445          from  806  ft.  e.  of  Chene  to  Orandy   8  iron. 

Campau  st,  from  River  to  Fort   6  44 

n.  from  Dix  448  ft   4 

Campbell  are.,  from  River  to  Driggs   6  44 

from  824  ft  s.  of  Fort  to  Celeron   6  44 

crossing  Dix....!   6  44 

**              from  Romeyn  to  Annexation   6  44 

from  Jackson  to  161  ft.  n.  of  Herbert   6  44 

Canfield  are.,  from  Woodward  to  Third  .  80  44 

from  Woodward  to  Third  t   4  44 

44             from  Fourth  to  Crawford  \   4  44 

**             from  Sixth  to  Seventh   8  44 

from  Twelfth  to  48  ft  e.  of  Thirteenth   8  44 

e.  from  Thirteenth  48  ft   4 

from  Woodward  to  Collins   42  44 

from  Woodward  to  Collins  (   6  44 

w.  from  Mt  Elliott  767  f t   4 

44             alley  s.  of ;  e.  from  Hastings  881  ft   8  44 

alley  n.  of;  e.  from  Second  160  ft   8  44 

44             alley  n.  of;  e.  from  Hastings  885  ft   8  44 

Caniff  ave.,  crossing  Woodward   6  44 

w.  from  Woodward  27  ft   4  44 

Canton  ave.,  from  Jefferson  to  210  ft.  n.  of  Kercheval   6  44 

crossing  Mack       6  44 

44            from  96  ft.  s.  of,  to  118  ft.  n.  of  Farnsworth   6  44 

Caroline  st,  w.  from  Twelfth  192  ft   8  &  4  44 

Cass  st,  from  Woodbridge  to  Jefferson  ,   8  44 

•*      from  Jefferson  to  Congress  .\ ...  24  44 

from  alley  n.  of  Congress  to  Fort  *.     24 

from  alley  n.  of  Michigan  to  Spencer   4  44 

44      alley  w.  of,  from  alley  n.  of  Adams,  to  119  ft  s.  of  Oilman   4  44 

***      alley  w.  of,  s.  from  Oilman  119  ft    8  44 

Cass  are.,  alley  w.  of,  from  Ledyard  to  Bagg   2J4  wood. 

Cass  st  and  ave.,  from  Jefferson  to  Joy   10  iron. 

Cass  ave.,  from  Joy  to  Alexandrine     8  44 

"        crossing  Canfleld   8  44 

from  Alexandrine  to  118  ft  s.  of  D.  and  B.  C.  R  R   6 

from  118  ft  s.  of  D.  and  B.  C.  R.  R.  to  Milwaukee   8  44 

"        from  24-tn.  main  to  s.  line  of  N.  Boulevard                       .  8  44 

**       w.  side  crossing  Putnam   4  44 

Catherine  st,  from  Gratiot  to  Rivard   4  44 

•*             crossing  Rivard    6  44 

**             from  Rivard  to  Dequindre   4  44 

«*             from  Dequindre  to  8t.  Aubin   8  44 

"             from  St  Aubin  to  Elmwood   4  44 

Cavalry  ave.,  from  188  ft  s.  of  Cadet  to  n.  line  of  Dix   6  44 
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LOCUTION. 


Cfc«afrr  «r*..  from  Diz  to  Toledo  

CtSKva  st.  from  Junction  to  974  ft  w.  of  Campbell . 

CMm  st.  from  Twelfth  to  Thirteenth   

from  Thirteenth  to  Wabash  


Chen*  st. 


.  from  Randolph  to  St.  Aubin  

from  Randolph  to  alley  e.  of  

from  St.  Antolne  to  Orleans  

from  Orleans  to  Elm  wood  

from  Elmwood  to  250  ft.  w.  of  Lelb  

w.  from  Leib  850  ft  

from  Leib  to  Field  

w.  from  Crane  288  ft  

alley  n.  of,  from  Brush  to  St.  Antoine  

r  are.,  from  16-in.  main  to  e.  line  of  Woodward . . . . 

CWtoe  J.  nve.,  from  Holcomb  to  McClellan  

Cfcartos  st,  from  Sixth  to  Seventh   

Cssuievoix  St.,  from  Chene  to  e.  line  of  Jos.  Campau  

from  Jos.  Campau  to  alley  w.  McDougall  

from  alley  e.  of  McDougall  to  Elmwood  

w.  from  Mt.  Elliott  217  feet   

Cfcarftotte  are.,  from  Woodward  to  alley  e.  of  Third  

•*  w.  from  Fourth  131  feet  

e.  from  Fifth  180  ft  

Ofcaee  st,  from  alley  e.  of  Russell  to  Rlopelle  

crossing  Rlopelle  w  

,  from  Atwater  to  181  ft.  a  of  Hendrte  

from  186  ft.  s.  of  Medbury  to  Harper   

from  Piquette  to  Trombly  

from  Congress  to  Canfleld  

Cherry  it,  from  Orand  Hirer  to  alley  w.  of  Trumbull  

from  alley  w.  of  Trumbull  to  National  

from  Harrison  to  Twelfth  

Chestnut  St.,  from  Russell  to  Elmwood  

Chipman  St.,  from  Nineteenth  to  alley  w.  of  Eighteenth  . . 

Chope  pi.,  a  from  Orand  River  167  ft  

Christiancy  St.,  e.  from  Lansing  184  ft  

Church  st,  crossing  Tenth  to  170  ft.  w  

"         alley  s.  of,  from  Eighth  \o  Tenth  

Clalrraont  nve.,  from  lfl-ln.  main  to  w.  line  of  Woodward . . 

w.  from  Woodward  1,5175  ft  

Clark  ave.,  from  River  to  Fort  

from  1,000  ft.  n.  of  Fort  to  s.  line  of  M.  C.  R.  R. 

from  s.  line  of  M.  C.  R.  R.  to  Michigan  

from  Michigan  Car  Works  to  Michigan  

in  Car  Works  grounds  

.  from  Scot  ten  Sltt  ft   

from  Clark  ave.  9ti  tt  

I  •|r*vriand  pi.,  crossing  Crawford   

from  Crawford  to  alky  w.  of  Fourth  

_  >|«*%rland  st,  e.  from  St.  Aubin  176  ft  

from  sfTS  w.  of  Dubois  U>  Chene  

e  from  Chene  .T77  ft   

from  TTT  ft.  e.  of.  to  .Vtt  ft  e.  of  Chene   

from  81 1  ft.  w.  of.  to  e.  lint*  of  Jo«  Campau 

t>  front  Jo*.  Campau  4*1  ft   

fnim  alley  «*.  of  M  *l>i>ugall  to  KlmwiMsl 


flark  Park,  w. 


«4 
*4 
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Cleveland  it,  e.  from  Elmwood  6S0  ft   8  iron. 

44  from  650  ft  e.  of  Elmwood  to  w.  line  Burlage  pi   4     '  44 

Cleveland  ave.,  from  e.  to  if.  line  of  Woodward   6  44 

Clifford  tt..  from  e.  line  of  Woodward  to  Washington   Id  " 

44         from  alley  w.  of  Griswold  to  e.  line  of  Washington   4  44 

**        from  Park  pi.  to  Sproat   4  44 

Clinton  ave^  from  Gratiot  to  Rivard. .   10  44 

•*  Rivard  to  Orleans   16 

44           Orleans  to  Elmwood   8  44 

w  from  Crane  211  ft   4  44 

Ooe  ave.,  from  Vandyke  to  Belie  Isle   0  44 

Colby  are.,  crossing  Russell,  e.  side   4  *' 

Collins  at.,  from  Gratiot  to  Canfleld   42 

44        from  Canfleld  to  Griffin   80 

44        from  Leland  to  Canfleld     4  44 

44        n.  from  Canfleld  568  ft   8 

from  668  feet  n.  of  Canfleld  to  96  ft  n.  of  Hancock   4  44 

a.  from  Harper  150  ft   6  44 

CommbU  St.,  from  Woodward  to  Cass   4  44 

from  Woodward  to  John  R   6 

44            from  John  R,  to  Beaubien   4  44 

44            from  Beaubien  to  Rivard   6  44 

alley  a.  of,  from  Woodward  to  Cass   6  44 

Commons  ave.,  a.  from  Fort  570  ft   8  44 

44               crossing  Fort    4  44 

CbauDonwealth  ave.,  crossing  Putnam  to  168  ft.  n.  of  ,   6  44 

from  Kirby  to  7  ft.  n.  of  Stanley   6 

44  s.  f rom  Holden  214  ft   6 

Company  ave.,  from  67.ft  s.  of,  to  807  ft  n.  of  Lorman   6  44 

Concord  avve.,  from  Jefferson  to  110  ft  n.  of  Waterloo   6  44 

44             from  820  ft  s.  of  Charlevoix  to  Mack  ".   6  44 

from  90  ft  s.  of  Canfleld  to  168  ft  n.  of  Hancock   6  44 

Congress  St.,  from  Bates  to  Sixth   80  44 

from  Randolph  to  St  Aubin   24  44 

from  St  Aubin  to  Meldrum   42  44 

44            from  Bates  to  Brush   4  44 

from  St  Antoine  to  Mt  Elliott.   4  44 

w.  from  Helen  171  ft   4 

44            from  e.  line  of  E.  Boulevard  to  Field   4  44 

alley  s.  of,  from  Griswold  to  Third   4  44 

44            alley  s.  of,  e.  from  Fourth  250  ft   4  44 

alley  s.  of,  from  Sixth  to  Seventh   4  44 

alley  s.  of,  from  80  ft  e.  of  Brush  to  St  Antoine   4 

44            alley  n.  of,  from  alley  w.  of  Woodward  to  Shelby   4  44 

44            alley  n.  of,  from  Shelby  to  Cass.   6  44 

alley  n.  of ,  from  Cass  to  10  f t  w.  of  Third   4 

44            alley  n.  of,  from  Fifth  to  Seventh   8  44 

"            alley  n.  of,  from  Seventh  to  Eighth.   4  44 

44            alley  n.  of,  from  alley  e.  of  Woodward  to  94  ft.  e   8  44 

"            alley  n.  of ,  from  alley  e.  of  Woodward  to  Bates   4.  44 

•«            alley  n.  of,  from  alley  w.  of  Brash  to  St  Antoine   4  44 

Craig  ave.,  n.  from  Trombly  878  ft   8  *4 

Crane  are.,  from  Jefferson  ave.  main  to  Mack   8  44 

Crawford  at.,  from  Bagg  to  Lothrop.   6  44 

"             n.  from  Lothrop  8984  ft   4.  44 

*•            crossing  Brigham   8  44 
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Crawford  st»,  crossing  N.  Boulevard  

Cross  stM  alley  n.  of,  from  John  R.  to  Randolph   

Crystal  st.,  from  Trombly  to  Milwaukee   

Custer  ate.,  e.  from  Woixlward  »8  f t  

*•  e.  from  John  R.  177  ft  

e.  from  Bruab  *15  ft   

"  from  Oakland  to  Hastings  

"  w.  from  Jos.  Campau  433  ft  

D  St.,  w.  from  Vine  wood  800  ft  

l>alzf»lle  St.,  crossing  Twelfth  

from  Twelfth  to  Thirteenth  

'*  from  Foundry  to  Twenty-second  

*'  from  Twenty -third  to  Twenty-fourth  

Dane  stM  crossing  Collins  e  

from  JWO  ft.  e.  of  Collins  to  S3K  ft.  e.  of  Moran   

Davenport  St.,  from  Woodward  to  Cass  

Davis  pi.,  s.  from  Theodore  iWO  f t  

Dequindre  St.,  from  Wood  bridge  to  Jefferson  

"  w.  side,  from  Jay  to  WaterUxi  

"  e.  side,  from  Waterloo  to  (J  rat  lot  

"  «.  from  Adelaide       f 1  

from  Alfred  to  Pierce   

from  Canfleld  to  Willis  

Division  St.,  from  Bnis'i  to  St.  Aubin  

Dix  ave.,  from  Twenty -fourth  to  Artillery   

Dragoon  ave.,  n.  from  River  MS  ft  

*'  from  s.  line  of  Fort  to  Army  

*'  from  85  ft.  n.  of  Regular  to  n.  line  of  Dix  

Drigg*  ave  ,  from  Junction  to  Campbell  

Dry-Dock  st.,  from  Swain  to  Lady's  Lane  

Dubois  St.,  from  Atwater  to  Clinton  

**         from  Clinton  to  Hunt   . 

"         from  Hunt  to  Leland  

"         from  Leland  to  Canfleld  

••         from  Canfleld  to  1HH  ft.  n.  of  Frederick  

"         from  Ferry  to  888  ft.  n.  of  Palmer  

'*         from  10u  ft.  s.  of  Med  bury  to  Harper  

**  crowing  N.  Boulevard   

Duffield  st.,  from  W<*xlward  to  Cam*.  

Dumontier  ave.,  e.  from  Crane      f t  

Dunn  at.,  e.  from  Wesson  Irto  ft  

K  St.,  w.  from  Vinewt»od  416  ft  

from  Twenty-sixth  to  e.  Imp  of  W.  Boulevard   

Edmund  pi,  from  Woodward  to  Brush  

Kighth  St..  from  rirer  to  alley  s  of  Fort   .*. 

"         from  Fort  to  alley  n.  of  

"         from  Baker  to  Michigan  

•*         from  Michigan  to  Cherr>  

"         f nun  Grand  River  t»»  L>sauder    

"         s.  from  Brigham  40  ft  

Eighteenth  «t  .  fn»m  Fort  to      ft  n  of  Linden   

fnmi  ■*>  ft  n  of  toUToft  n  of  Unden  .. 

"  fmm  IT"  ft.  n  of  u>  WW  ft  n  of  Linden 

**  from  4»W  ft  n  of  Linden  to  Buchanan  

"         '      from  Buchanan  to  Wj  ft   n  of  Bnvkenndge. 

fnitii  (Irand  Kiver  to  *»;:>  f  t  n  of  Klrby  
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Eighteenth  St.,  from  210  ft.  8.  of  Stanley  to  s.  line  of  N.  Boulevard   6  iron, 

**              from  s.  line  of  N.  Boulevard  to  n.  line   8  44 

**              alley  w.  of,  n.  from  Porter  180  ft   8  wood. 

44               alley  w.  of,  from  Brevoort  to  Webster  pi   4  iron. 

"               alley  w.  of ,  from  8t.  Clair  to  Wing  pi   4  44 

"               alley  w.  of,  from  Chlpman  to  Johnson   4  44 

Eighteenth-and-a-half  at.,  from  River  604  ft     8 

44                             from  River  to  Fort   4  44 

Elizabeth  at.,  n.  and  s.  sides,  from  alley  e.  of  Woodward  to  200  ft  w.  of 

Brush  *   4  44 

from  200  ft.  w.  of  Brush  to  Hastings   4 

alley  s.  of,  from  alley  e.  of  Woodward  to  Witherell   8  44 

£31ery  st.,  from  Arndt  to  Berlin   8  44 

from  Mack  to  Pulford   8  44 

**        from  Zender  to  Gratiot   8  44 

44        from  Forest  to  Hancock   8  44 

Eliot  at.,  from  Woodward  to  Riopelle   4 

Elm  Grove  ave.,  from  Crane  to  Holcomb   4  44 

Elm  st.,  from  Seventh  to  alley  e.  of  Trumbull   4  44 

from  alley  w.  of  Trumbull  to  National . . . . ,     4 

44     from  Harrison  to  alley  e.  of  Wabash   4  44 

Elm  wood  ave.,  from  Jefferson  to  Monroe   4  44 

Monroe  to  Maple   6  44 

**               from  Waterloo  to  Hunt     4  44 

44                from  Hunt  to  Gratiot     8  44 

Englewood  ave.,  from  18-in.  main  to  e.  line  of  Woodward   8  *4 

from  e.  line  of  Woodward  to  w.  line  of  Oakland   4  44 

Enkine  st.,  from  Woodward  to  Brush   4  44 

Euclid  ave.,  from  18-in.  main  to  w.  line  of  Woodward   6  44 

Exposition  Grounds,  s.  from  River  rd.  948  ft   4  44 

F  st,  w.  from  Vinewood  140  ft   4  44 

Farmer  at,  from  Bates  to  Gratiot    8  44 

from  15  ft  s.  to  88  ft.  n.  of  80-in.  main  in  Gratiot   8  44 

Farnsworth  at,  from  Woodward  to  Beaubien   8  44 

from  Beaubien  to  Russell   4  wood. 

from  Russell  to  G randy   4  iron. 

crossing  Collins.   8  44 

*•  from  Collins  to  Moran   %   8&4  44 

from  Canton  to  Helen  *.   4  44 

w.  from  Vandyke  801  ft   4 

Ferdinand  ave.,  n.  from  River  Vt5  1 1   4  44 

s. from  Fort  480 ft..........   4 

from  Porter  to  118  ft  n.  of  Christiancy   8 

from  380  ft  a  to  80?  ft  n.  of  Dix   6 

Ferry  ave.,  from  Woodward  to  Russell   4  44 

from  Russell  to  St.  Aubin   8  44 

from  St.  Aubin  to  Mitchell    4 

crossing  Collins   8  44 

w.  from  Moran  247  ft   4 

w.  from  Vandyke  283  ft   4  44 

*•          alley  s.  of,  from  alley  w.  of  8t.  Aubin  w.  168  ft   2%  wood. 

Field  ave.,  from  Jefferson  to  1,558  ft.  n.  of  Kercheval   6  iron. 

f rom  4  ft  s.  of  Mack  to  177  f t  n.  of  Medbury   6 

Fifth  st.t  from  Congress  to  alley  n   8  44 

"       from  alley  s.  of  to  alley  n.  of  Lafayette   4  44 

**      from  Labrosse  to  alley  n.  of   4  44 
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Fifth  st,  from  Michigan  to  Noble,  and  on  both  aides  of  Elton  and  Craw- 
ford parks.  

Fifth  ave.,  from  Holden  to  144  ft  s.  of  Piquette  

'*       from  10- Id.  main  to  w.  line  of  Woodward  

"        w.  from  Woodward  188  ft  

Fifteenth  at.,  from  Fort  to  Grand  River  

"  from  Bagg  to  Buchanan  94 

n.  from  Warren  848  ft  

"  a.  from  94-in.  main  in  N.  Boulevard  88  ft  

First  st,  from  Front  to  Jefferson  

"     from  Jefferson  to  alley  n.  of  

"     crossing  Congress   

'*     Woodbridge  to  Fort  

Fort  to  Grand  River  

Fisher  ave.,  from  Jefferson  to  118  ft  n  of  St  Paul   

Fletcher  st(  w.  from  Wesson  ave.  288  ft  

Florence  stf  n.  of  Harper  194  ft    

"  from  194  ft.  to  98ft  ft  n.  of  Harper  

Flower  at,  n.  from  Forest  ave.  main  88  ft  

••        n.  from  Forest  980  ft  

Forest  ave.,  from  Woodward  to  Cass  

"  n.  and  a.  sides,  from  Cass  to  Third  

"  from  Fourth  to  Seventh  

"  crossing  Trumbull  

from  National  to  190  w.  of  Twelfth  

'*  from  Woodward  to  894  w.  of  Rlvard. .-  

"  from  Russell  to  877  ft  e.  of  Chene.  

w.fromGrandy995ft   9)4 

"         crossing  Collins  

from  Collins  to  Moran.  

from  194  ft  w.  of  lUlery  to  Mt  Elliott  

w.  from  Beaufait  157  ft  

"  alley  n.  of,  crossing  Orleans  w.  side.  

"         alley  n.  of,  from  w.  line  of  Orleans  to  alley  e.  of  Riopelle  . . 

Fort  st,  from  Woodward  to  Griswold  

"     from  Woodward  to  Seventh.   I 

from  Seventh  to  Fourteenth  

"     from  Fourteenth  to  Hoffman  

"     from  Hoffman  to  Twenty-fourth  

•*     from  Twenty-fourth  to  Artillery  

from  St  Antolnc  to  Mt.  Elliott  

w.  from  Helen  HW  f  t  

alley  n.  of.  w.  from  Brush  185  ft   94 

*•     alley  n.  of,  from  Brush  to  St  Antoine.  

Foundry  st.  from  Baker  to  Michigan,  

Fourth  st,  from  Woodbrldjre  to  Lamed  , 

**         from  Lamed  to  (\mgrees   , 

•*         from  Fort  to  Grand  River  

Fourth  ave.,  from  Grand  River  to  Bagg  

•*  from  Ba*n?  to  Brighara   

•*  from  BriKham  to  Holden   

*'  alley  w.  of,  from  Bralnard  to  alley  n.  of  , 

"  all*»y  w.  of,  from  Selden  to  alley  a  of  

from  16  inch  main  to  w.  line  of  Woodward   

Fourteenth  ave  ,  fruin  Fort  to  Ijtfayette  

w  »ide,  n.  from  Porter  4<tt  ft  
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Fourteenth  are.,  from  Lafayette  to  Bagg   10 

from  Bagg  to  Oraiftl  River   8 

**  from  Grand  River  to  8.  line  of  N.  Boulevard   6 

44  crossing  N.  Boulevard  to  s.  line   8 

Fox  st.,  from  Frank  to  Alexandrine.  

"     crossing  Alexandrine  

Frank  st,  from  Fourth  to  114  ft.  w.  of  Sixth  

from  114  ft  w.  of  Sixth  to  alley  e.  of  Seventh  

Franklin  st,  from  Randolph  to  Beaubien  

**  from  Beaubien  to  Orleans  

**  from  Orleans  to  96  ft  e.  of  Dequindre  

'*  from  26  ft  e.  of  Dequindre  to  McDougall  

from  Walker  to  Adair  

41  crossing  Leib  w.  side  

w.  from  Leib  810  ft   9*4 

alley  s.  of,  from  McDougall  to  Walker  

"  alley  n.  of,  from  McDougall  to  Walker  

Frederick  st,  from  Woodward  to  178  ft  e.  of  Russell  

"  from  962  ft.  w.  of  84.  Aubin  to  alley  w.  of  Dubois  

*•  crossing  Collins.  

e.  from  Helen  124  ft.   

w .  from  Vandyke  985  ft  

Front  st,  from  170  ft  e.  of  First  to  8econd  

e.  from  Third  107  ft  

*'        alley  n.  of,  from  Second  to  Third  

Froxttenac  Boulevard,  s.  from  Medbury  98  ft  

Gallagher  pL,  from  Crawford  to  alley  w.  of  Fourth  

Garfield  ave.,  from  Woodward  to  vr.  line  of  Brush  farm  

from  965  ft  w.  of  Beaubien  to  e.  line  of  St  Antoine  

44  w.  from  Hastings  869  ft  

'*  from  Hastings  to  Rivard  

from  Russell  to  47  ft  e.  of  Chene  

from  47  ft  e.  of  Chene  to  Grandy  

crossing  Grandy  

•*  crossing  Collins  

w.  from  Beaufait  189  ft  

"  alley  s.  of,  w.  from  Hastings  809  ft  

Gilbert  st  e.  from  8cotten  868  ft  

Oflmsn  st,  from  Cass  to  Grand  River  

Gladstone  ave.,  from  16-in.  main  to  w.  line  of  Woodward  

•*  crossing  Vine  wood  e.  side  

Glynn  court,  from  16-in.  main  to  w.  line  of  Woodward  

w.  from  Woodward  800  ft  

Goethe  st,  e.  from  McClellan  998  ft  

Goklner  ave.,  from  Michigan  to  G.  T.  Ry   0 

Grand  River  ave.,  from  Woodward  to  Cass   8 

"  from  Cass  to  Third   6 

from  Third  to  400  ft,  w.  of  Humboldt   8 

"  from  400  w.  of  Humboldt  to  city  limits   0 

from  Brigham  to  Buchanan  80 

connecting 8-in.  to 80- In.  in  Buchanan  29ft   8 

*•  s.  side,  from  8econd  to  56  ft  e.  of  Cherry   4 

n.  side,  e.  from  Eighth  110  ft   8 

44  alley  n.  of,  w.  from  Lincoln  47  ft   4 

*•  alley  n.  of,  from  47  ft.  w.  of  Lincoln  to  alley  w.  of   2J4 

**  alley  n.  of,  from  Trumbull  to  alley  w.  of   6 
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Fifth  st,  from  Michigan  to  Noble,  and  on  both  tides  of  Elton  and  Craw- 
ford parks.  

Fifth  are.,  from  Holden  to  14*  ft  s.  of  Piquette  

"       from  16-in.  main  to  w.  line  of  Woodward  

"        w.  from  Woodward  188  ft  

Fifteenth  at,  from  Fort  to  Grand  River  

"  fromBaggto  Buchanan  84 

"  n.  from  Warren  848  ft  

44  a.  from  94-in.  main  in  N.  Boulevard  88  ft  

First  st,  from  Front  to  Jefferson  

"     from  Jefferson  to  alley  n.  of  

44     crossing  Congress  

"     Woodbridge  to  Fort  

44     Fort  to  Grand  River   

Fisher  are.,  from  Jefferson  to  118  ft  n  of  St  Paul   

Fletcher  st,  w.  from  Wesson  ave.  988  ft  

Florence  tt,  n.  of  Harper  184  ft  

from  1*4  ft.  to  88ft  ft  n.  of  Harper  

Flower  st,  n.  from  Forest  ave.  main  86  ft  

"        n.  from  Forest  880  ft  

Forest  ave.,  from  Woodward  to  Osss  

44  n.  and  s.  sides,  from  Osss  to  Third  

44  from  Fourth  to  Seventh  

44  crossing  Trumbull  

44  from  National  to  190  w.  of  Twelfth  

44  from  Woodward  to  884  w.  of  Rlvard. .-  

44  from  Russell  to  877  ft  e.  of  Cheoe.  

w.  from  Grand?  886  ft   8)4 

crossing  CoUins  

44  from  Collins  to  Moran.  

from  184  ft  w.  of  Cilery  to  Mt.  Elliott  

w.  from  Beaufait  167  ft  

44         alley  n,  of,  crossing  Orleans  w.  side.  

44  alley  n.  of,  from  w.  line  of  Orleans  to  alley  e.  of  RlopeUe  . . 
Fort  st,  from  Woodward  to  GrUwold  

44      from  Woodward  to  Seventh.   II 

44      from  Seventh  to  Fourteenth  

44     from  Fourteenth  to  Hoffman  

from  Hoffman  to  Twenty  fourth.  

44      from  Twenty-fourth  to  Artillery  

from  St.  Antoine  U>  Mt.  Elliott  

w.  from  Helen  1«  ft  

alley  n.  of,  w.  from  Brush  186  ft   8*4 

44     alley  n.  of,  from  Brush  to  St.  Antoine  

Foundry  st,  from  Baker  to  Michigan    

Fourth  st,  from  Woodbridge  to  Lamed  

44         from  Lamed  to  Omgress   

M         from  Fort  to  Grand  River  

Fourth  ave.,  from  Grand  River  to  Bagg  

*'  from  Uatnr  to  Bngliatu  

M  from  Brtgham  to  lloMen   

•*  alley  w.  of  from  Brainartl  to  alley  n.  of  

alley  w  of.  from  Seldon  to  alloy  a  of  

**  from  16  inch  main  to  w.  line  of  Woodward   

Fourteenth  ate  ,  from  Fort  to  Lafayette  

•*  »  mile,  n.  from  porter  4G*  f t  
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Fourteenth  are.,  from  Lafayette  to  Bags  

**  from  Bagg  to  Orarfd  River  

from  Grand  River  to  a,  line  of  N.  Boulevard  

**  crossing  N.  Boulevard  to  s.  line  

Fox  at.,  from  Frank  to  Alexandrine  

"     crossing  Alexandrine  

Frank  at.,  from  Fourth  to  114  ft.  w.  of  8ixth  

from  114  ft  w.  of  Sixth  to  alley  e.  of  Seventh  

Franklin  at,  from  Randolph  to  Beaubien  

"  from  Beaubien  to  Orleans  

**  from  Orleans  to  96  ft  e.  of  Dequindre  

44  from  25  ft  e.  of  Dequindre  to  McDougall  

from  Walker  to  Adair  

44  crossing  Leib  w.  side  

w.  from  Leib  810  ft   8*4 

*4  alley  s.  of,  from  McDougall  to  Walker  

44  alley  n.  of,  from  McDougall  to  Walker  

Frederick  st,  from  Woodward  to  178  ft.  e.  of  Russell.  

from  252  ft  w.  of  84.  Aubin  to  alley  w.  of  Dubois  

•*  crossing  Collins.  

e.  from  Helen  194  ft   

w.  from  Vandyke  SOS  ft  

Front  at.,  from  170  ft  e.  of  First  to  8econd  

e.  from  Third  107  ft  

alley  n.  of,  from  8econd  to  Third  

Frooteoac  Boulevard,  s.  from  Medbury  98  ft  

Gallagher  pL,  from  Crawford  to  alley  w.  of  Fourth  

Garfield  are.,  from  Woodward  to  w.  line  of  Brush  farm  

44  from  855  ft  w.  of  Beaubien  to  e.  line  of  St  Antoine. . , 

w.  from  Hastings  859  ft  

from  Hastings  to  Rivard  

44  from  Russell  to  47  ft  e.  of  Chene  

from  47  ft  e.  of  Chene  to  Grandy  

44  crossing  Grandy  

crossing  Collins  

w.  from  Beaufait  188  ft  

44  alley  s.  of ,  w.  from  Hastings  869  ft  , 

Gilbert  st  e.  from  Scotten  868  ft  , 

adman  st.,  from  Cass  to  Grand  River  , 

Gladstone  ave.,  from  16-in.  main  to  w.  line  of  Woodward  , 

44  crossing  Vinewood  e.  side  , 

Glynn  court,  from  16- in.  main  to  w.  line  of  Woodward  

44  w.  from  Woodward  800  ft  

Goethe  at,  e.  from  McClellan  888  ft  

Goidner  ave.,  from  Michigan  to  G.  T.  Ry   6 

Grand  River  ave.,  from  Woodward  to  Cass   8 

*•  from  Cass  to  Third   6 

»•  from  Third  to  400  ft,  w.  of  Humboldt   8 

from  400  w.  of  Humboldt  to  city  limits   6 

from  Brigham  to  Buchanan  80 

connecting 8-ln.  to 80- In.  in  Buchanan  88ft   8 

*•  s.  side,  f rom  8econd  to  56  ft  e.  of  Cherry   4 

n.  side,  e.  from  Eighth  110ft   8 

**  alley  n.  of,  w.  from  Lincoln  47  ft   4 

44  alley  n.  of,  from  47  ft.  w.  of  Lincoln  to  alley  w.  of . . . .  2*4 
44  alley  n.  of,  from  Trumbull  to  alley  w.  of   6 


Iron. 


wood, 
iron. 


wood, 
iron. 


wood. 

iron. 
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Grandy  ave.,  from  Gratiot  to  Pierce  

"  from  Pierce  to  Harper  •.  

"  n.  from  Harper  88ft  ft  

"  from  888  ft.  il  of  Harper  to  186  ft  n.  of  Tromblj. . 

Grant  court,  n.  from  Warren  818  ft.  

Qrant  st,  crossing  Twelfth  

"       from  Twelfth  to  Thirteenth  

Granville  at,  from  Thirteenth  to  Wabaah  

"  crossing  Wabaah  

Gratiot  are.,  from  Woodward  to  Brush  

"  from  Woodward  to  Raynor  

"  from  Brush  to  84  ft.  w.  of  Sheridan  

from  84  ft.  w.  of  Sheridan  to  866  ft  w.  of  Butler. 

w.  from  Butler  808  ft  

Green  are.,  from  Holden  to  Milwaukee  

"         s.  from  94-in.  main  in  N.  Boulerard  87  ft  

Griffln  ave,,  e.  from  Mitchell  88  ft  

Griswold  st,  from  Atwater  to  State   

"  s.  from  lt-ln.  main  in  Clifford  60  ft. .»  

"  from  Detroit  River  to  Atwater  

Quoin  st,  from  e.  line  of  Mullett  Farm  to  Orleans  

44       from  Orleans  to  880  ft.  e.  of  St  Aubin  

from  890  ft.  e.  of  St  Aubin  to  Dubois  

44       from  Chene  to  Jos.  Campau  

from  Jos.  Oampau  to  Walker  

Haigh  ave.,  from  18- In.  main  to  e.  line  of  Woodward  , 

••  e.  from  Woodward  168 ft  

Hale  at,  crossing  Rlopelle  

44     from  Rlopelle  to  800  ft  w.  of  8t  Aubin  

w.  from  St.  Aubin  800  ft   

crossing  St  Aubin  to  878  ft.  e  

"     w.  from  Dubois  188  ft  

"     from  Dubois  to  Chene  , 

**     from  Chene  to  Grandy  

44     from  Grandy  to  Jos.  Campau  

Hamlin  ave.,  from  Woodward  to  Oakland   , 

Hammond  ave.,  from  Toledo  to  s.  line  of  L.S.R.R  

from  860  ft  s.  of  Leavitte  to  175  ft.  n.  of  1 

"  s.  from  Horatio  968  ft  

Hancock  ave.,  from  Cass  to  118  ft  e.  of  Rlopelle  

"  from  St.  Aubin  to  Dubois  

from  881  ft  w.  of  Chene  to  Grandy  

crossing  Mitchell  to  385  ft.  e   

crossing  Collins  

*'  from  Collin*  to  Moran  

from  alley  w.  of  KUery  pi.  to  alley  w.  of  Mt  Elliott 

"  from  Fourth  to  w.  lint*  of  Trumbull  

from  National  to  130  ft.  w.  of  Thirteenth  

"  from  Wabash  to  Fourteenth  

"  croMiing  Fourteenth   

from  e.  linn  of  Twenty  fourth  to  Twenty -fifth  

"  from  Twenty-seventh  to  w.  line  of  Vinewood  

**  f rom  LaSaJle  to  Scot  ten  

Hanover  ave.,  cn         Kuwll  e.  m»U*  

Harmon  ave.,  from  Hi  in.  main  to  e.  I  me  of  Woodward  

•*  from  e.  line  of  Woodward  to  Oakland  
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Harper  ave.,  from  Woodward  to  Russell.   4  iron. 

44          from  Widman  pi.  to  184  e.  of  Dubois   4  44 

M  e,  from  Chene  147  ft   4 

"          from  14?  ft.  e.  of  Chene  to  w.  line  of  Grandy   2)4  wood. 

from  w.  line  of  Qrandy  to  e.  line  of  Mitchell.   4  iron . 

"          from  w.  line  of  Collins  to  Moran   6  44 

w.  from  Twelfth  178  ft   4  44 

w.  from  Fourteenth  134  ft   4 

Harrison  ave.,  from  Michigan  to  Grand  River   4  44 

from  Merrick  to  848  ft.  n.  of  Kirby   4 

44            alley  w.  of,  from  Linden  s.  to  Linden  n   4  44 

Harrey  am,  from  Junction  to  600  ft.  w.  of  Campbell.   4  44 

Hastings  at,  from  16  in.  main  to  ft.  line  of  Jefferson   18  44 

44          from  Jefferson  to  Champlain   24  44 

44          from  Congress  to  Clinton   8  44 

44          from  118  ft.  8.  of  Congress  to  Fort   8  44 

44          from  Champlain  to  Monroe   8  44 

44          from  Clinton  to  Catherine.!   4  44 

44          from  Catherine  to  Watson   8  44 

from  Watson  to  Canfleld   10 

44          from  Canfleld  to  n.  line  of  Warren   8  44 

44          crossing  Theodore   8  44 

44          from  Farnsworth  to  Ferry   8  44 

44           from  Harper  to  Piquette  i   8  i4 

44          from  Piquette  to  s.  line  of  N.  Boulevard   4  44 

44           from  94  in.  main  to  s.  line  of  N.  Boulevard   8  44 

44          from  N.  Boulevard  to  Custer   4  44 

s.  from  Pallister  986  f t   6 

alley  w.  of,  s.  from  Custer  86  ft   4  44 

44  alley  w.  of,  from  96  ft.  s.  of  Custer  to  N.  Boulevard.   8 

Basel  st,  from  Harrison  to  168  ft.  w.  of  Twelfth     4  44 

from  156  ft.  w.  of  Twelfth  to  90  ft.  e.  of  Thirteenth   8  " 

«l  from  Thirteenth  96  ft.   4  44 

Hasfilwood  ave.,  from  16  in.  main  to  w.  line  of  Woodward.   6  44 

"*              from  w.  line  of  Woodward  to  Auburndale.   4  a  44 

Heck  pl_  crossing  Forest   4  44 

44          from  Forest  to  Hancock.   8  " 

Heidelberg  at.,  crossing  Jos.  Campau                                           .  4  44 

44              e.  from  Jos.  Campau  270  ft   2K  wood. 

44              from  270  ft  to  445  ft.  e.  of  Jos.  Campau   8  iron. 

44              from  alley  e.  of  McDougall  to  Elm  wood   8  44 

crossing  Elmwood  w.  side  89  ft   4 

Helen  ave.,  from  Jefferson  to  Monroe  .•   6  44 

44          from  Gratiot  to  182  ft.  n.  of  Medbury   6  44 

44          crossing  Mack   6  44 

Hendricks  St.,  from  St  Aubln  to  Dubois   8  44 

from  Dubois  to  alley  w.  of  McDougall   4  44 

u             f.-om  alley  e.  of  McDougall  to  Elmwood   4  44 

w  from  Mt  Elliott  188  ft.   4 

HcDdrie  ave.,  fr>m  Woodward  to  550  ft.  e.  of  John  R.    4  44 

from  e.  line  of  Grandy  to  406  w.  of    4  44 

44            from  Mitchell  to  e.  line  of  McDougall   6  44 

w.  from  Vandyke  219  ft   4  44 

Henry  sL,  from  Woodward  to  Clifford   4 

from  Cass  to  Third   6  «4 

from  Third  to  alley  e.  of   4  44 
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Herbert  st,  from  8cotten  to  184  ft.  w.  of  Lovett  

Htbbard  ave.,  from  Jefferson  to  908  ft.  n.  of  Brinket  

High  st.,  from  Grand  River  to  Beaublen  

"      from  Beaublen  to  A.  Beaublen  farm,  w.  line  

"      from  w.  line  of  A.  Beaublen  farm  to  Russell.  

44      from  Russell  to  RiopeUe  

44      from  Grand  River  to  Fourth   

44      from  Fourth  to  alley  w.  of  Trumbull.  

44      from  alley  w.  of  Trumbull  to  National  

Hoffman  St.,  from  River  to  Fort,   

Holbrook  road,  from  16- In.  main  to  e.  line  of  Woodward  

Holcomb  ave.,  from  Jefferson  to  Lorman  

44  from  Elm  Grove  to  alley  a  of  Mack  

Holden  ave.,  from  Woodward  to  w.  line  of  Second  

44  from  w.  line  of  Second  to  Third  

44  from  Third  to  Fourth  

44  from  Fourth  to  Crawford  

44  from  Crawford  to  Commonwealth  

44  a.  from  94-ln.  main  In  N.  Boulevard  96  ft  

Hooker  ave,,  n.  from  Grand  River  69  ft  

44  w.  from  Eighteenth  606  ft  

Horatio  st.,  from  Hammond  to  Welch  

44         from  Welch  to  Livernois  

Horton  ave.,  from  Woodward  to  Oakland  

Howard  st,  from  Tenth  to  Twelfth  

44         from  M.  C.  R.  R.  Bridge  to  Twenty-fourth  

44         from  Twenty-fourth  to  Twenty-fifth  

e.  f  rom  Sootten  864  ft   

44         w.  from  Junction  971  ft  

Howell  st.,  from  Buchanan  to  alley  a  of  

Hubbard  ave.,  from  Fort  to  386  ft  n.  of  Brandon  

from  E  to  Michigan  

44  from  Michigan  to  Visgar  

Hudson  ave,,  w.  from  Crawford  664  ft.  

44  from  Maybury  to  Twenty -third.  

"  from  Twenty-sixth  to  e.  line  of  Vlnewood  

Humboldt  ave.,  from  Michigan  to  Butternut  

44  'crossing  Butternut  and  Buchanan  

44  from  Butternut  to  a  line  ofD.AB.CR.fi. 

44  from  Grand  River  to  McGraw  

Hunt  st,  from  Dubois  to  alley  w.  of  McDougall  

44      from  alley  e.  of  McDougall  to  Elm  wood  

from  16  ft  e.  of  Ellery  to  Mt.  Elliott  

Huron  st,  s  from  Loess*  996  ft  

44        from  Locust  to  Bagg  

Illinois  st,  w.  from  Beaublen  970  ft  

from  9T0  ft  w.  of.  to  594  w.  of  Beaubten  

"        crossing  Beaublen,  Ht.  Antolne  and  Hastings  

"        from  Beaubien  to  Russell  

••        from  Kum*U  to  St  Aubin   

crossing  Russell  and  St.  Aubin  

"        from  St.  Aubin  to  (I randy   

a        crossing  Dubnin  and  Cheue  

"        from  (1  randy  to  Jt»«  Campau. . ,.  

e.  from  McDoujtall  941  ft  

•4        from  911  ft.  e.  of  to  4*1  ft.  <v  of  McDougall  


44 


t 
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mbwls  at.,  w.  from  Moran  198  ft   4  Iron. 

Tnritana  St.,  from  Beaubien  to  8t  Antoine   8  wood* 

44         crowing  St  Antoine  and  Hastings   4  iron. 

from  St  Antoine  to  Rirard   9)4  wood* 

crossing  RiTard  and  Russell   4  Iron. 

44         from  Rirard  to  Russell   8  wood. 

IngersoJl  st,  e.  from  Wesson  896  ft   4  Iron. 

Iron  st^  from  Wight  to  Jefferson   6  " 

Irving  are.,  from  Auburndale  to  478  ft.  w.  of  Seventh   4  " 

Irving  at.,  from  Crawford  to  8eTenth   4  ** 

Jackson  at,  from  8ootten  to  Lovett  ,   4  " 

**          from  Twenty-eighth  to  Twenty-ninth   4  " 

Jay  st..  from Riopelle  to  44  ft  w.  of  MoDougaU   4 

Jefferson  are.,  from  Griswold  to  Orleans   10  *' 

44              from  8econd  to  Hastings   18  44 

44              from  Dequindre  to  M.  C.  R.  R.  belt  line   8  " 

from  1L0.R.R.  belt  line  to  MoCleUan   8 

"              from  If eldrum  to  Pumping  Works   48  " 

from  Griswold  to  First   8  41 

alley  s.  of,  from  alley  w.  of  Woodward  to  alley  w.  of 

Griswold   4 

alley  s.  of,  from  Shelby  to  Cass   4  •* 

alley  a  of,  from  alley  w.  of  Bates  to  Randolph   4  44 

**              alley  a  of,  from  Brush  to  Beaubien   8  " 

alleys,  of,  e.  from  Beaubien  180  ft   4  " 

alley  s.  of,  crossing  Wayne   4  " 

alley  n.  of.  from  alley  w.  of  Bates  to  St  Antoine   4  44 

44              alley  n.  of,  from  alley  e.  of  Griswold  to  First   4  " 

alley  n.  of ,  from  First  to  Third  *   8  " 

Jerome  ayre.,  n.  from  Piquette  478  ft   8  " 

from  Milwaukee  to  s.  line  of  N.  Boulevard   4 

a  from  84-in.  main  in  N.  Boulevard  87  ft   8 

Joe  at,  from  Michigan  are.  to  alley  s.  of  Buchanan   8  " 

John  R.  at,  from  e.  line  of  Woodward  to  Miami   19  " 

from  Miami  to  Adams   4  " 

from  Adams  to  Columbia.   6 

44          from  Columbia  to  Edmund     8  *' 

from  Edmund  to  Erakine.   6  " 

crossing  Eliot  and  Rowena  *  6  " 

from  Brady  to  Piquette.     6  " 

n.  from  Baltimore  960  ft   8  44 

a.  from  Milwaukee  80  ft   6 

•4          crossing  N.  Boulevard   8  41 

from  alley  s.  of  Custer  to  Hamlin  >....  6  44 

Johnaon  at,  from  Nineteenth  to  alley  w.  of  Eighteenth   4  44 

Jonea  at,  from  Cass  to  160  ft  w.  of  Fifth   4 

**       e.  from  Sixth  940  ft   8 

Joa>  Oampan  are.,  from  Atwater  to  Clinton.   6  44 

•*                  from  Jay  to  a  line  of  Gratiot   6   *  44 

from  a  line  of  Gratiot  to  St  Joseph   4  44 

44  ,                from  St  Joseph  to  198  ft  n.  of  Forest   6  44 

Theodore  to  988  ft.  n.  of  Arthur   8  44 

crossing  N.  Boulevard   8  44 

Josephine  are.,  from  e.  to  w.  line  of  Woodward   6  44 

Joy  at*  from  Oass  to  alley  e.  of  Third.                                       ...  4  " 

-    from  Fourth  to  Fifth   4  41 
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JtmotloD  am,  from  River  to  Driggs  

"  from  s.  line  of  Wabash  R.  R.  to  s.  line  of  Fort   

"  from  ft,  line  of  Fort  to  177  ft  n.  of  Norton  

Kanter  are.,  from  186  ft.  w.  of  Collins  to  Koran  

crossing  Collins  

••  w.  from  Mt  Elliott  181  ft  

Kercheral  are,,  from  XL  Elliott  to  Beaufalt  

44  from  Field  to  Baldwin  

King  are.,  from  16  in.  main  to  e.  line  of  Woodward.  

Kinsman  St.,  from  8ootten  to  Twenty-eighth  

Klrby  are.,  from  Woodward  to  w.  line  of  Cass.  

w.  from  Fourth  180  ft  

e.  from  Crawford  480  ft  

"         from  Crawford  to  w.  line  of  Trumbull  , 

44         from  Commonwealth  to  National  

from  Harrison  to  196  ft.  w.  of  Twelfth  

w.  from  Fourteenth  186  ft  

from  Sixteenth  to  Eighteenth  

44         w.  from  Twenty-seventh  847  ft  

44         crossing  John  R.  and  Grandy  

44         e.  from  Russell  116  ft  

44         e.  from  8t  Aubin  800  ft  

w.  from  Chene  440  ft.  

44         crossing  Collins  

e.  from  Helen  888  ft  

Koch  are.,  from  16  in.  main  to  e.  line  of  Woodward  

44        from  e.  line  of  Woodward  to  Oakland  

Lshro—e  St.,  from  Fourth  to  Fifth  

w.  from  Tenth  480  ft  

from  480  ft.  w.  of  Tenth  to  Twelfth  

44  alley  s.  of,  from  Fourth  to  alley  e.  of  Twelfth  

44  alley  n.  of,  from  alley  e.  of  Fifth  to  Eighth  

alley  n.  of,  from  Eighth  to  Tenth  

Lady's  lane,  n.  from  Dry-Dock  814  ft  

Lafayette  are.,  from  Griswold  to  Shelby  

•*  w.  from  Tenth  748  ft  

from  748  ft  w.  of  Tenth  to  M.  C.  R.  R.  bridge  

from  Twelfth  to  Fourteenth  

44  from  w.  line  of  Fourteenth  to  Fifteenth  

from  Fifteenth  to  alley  w.  of  Sixteenth  

44  from  Twenty  second  to  alley  e.  of  

44  from  Twenty-third  to  Twenty  fourth.  

e.  from  Hcotten  »6  f t  

alley  s.  of,  from  Griswold  to  Shelby  

4*  alley  s.  of,  from  Wayne  to  First  

alley  s.  of,  from  First  to  Fourth.  

alley  s.  of,  from  Fifth  to  Tenth  

alley  n.  of,  from  Shelby  to  First  

44     •         alley  n.  of,  from  First  to  Tenth  

44  alley  n.  of,  w.  from  Tenth  *B  ft  

44  alley  n.  of.  e.  from  Fourteenth  1*)  ft  

Lafayette  pi.,  e.  from  Scot  ten  »4  f  t  

LafTerty  st,  from  Hirer  to  Fort  

from  Fort  to  s,  side  M.  0.  R.  R  

Tamhto  pL,  e.  from  Twenty -second  240  ft   Sft* 

44  crossing  Twenty  second    4 
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Ijuigiay  eja\»  tram  Marto  to  6(18  ft.  w.  of  Crawford   4  iron. 

Umh»A,  crossing  Vinewood,  e.  side  ;   4 

leasing        from  Fort  to  160  ft.  n.  of  Ohristiancy   6  44 

44            from  Dix  to  Toledo   6  41 

Lamed  at.,  from  Third  to  Hastings   16  44 

44         from  Bates  to  Brash   4  44 

from  St.  Antoine  to  Dequindre   4 

from  Riopelle  to  St.  Aubin   18 

from  St.  Aubin  to  Elm  wood.   4 

44         crossing  Leib,  e.  side    4  44 

from  Leib  to  Mt.  EUiott   8*4  wood. 

44         crossing  Mt.  Elliott,  w.  side   4  iron. 

w.  from  Helen  156  ft   4 

M         from  Woodward  to  alley  w.  of   8  44 

from  Third  to  Fourth  ■  8  44 

from  Fourth  to  Fifth   4  44 

La  SaBe  are.,  n.  from  Michigan  606  ft.   6  44 

from  n.  line  of  Grand  Trunk  R.  R.  to  400  ft.  n.  of  Nail   6 

from  660  ft.  s.  to  808  ft.  n.  of  Hanoock   6  44 

s.  from  McOraw  886  f t   6 

Lauderdale  ave,  w.  from  Junction  106  ft   4  44 

Laurel  St..  from  Grand  River  to  Wabash   4  %4 

Learttt  are.,  from  Wesson  to  Livernois   4  14 

Ledyard  at.,  from  Cass  to  Third   6  44 

Leib  St.,  from  Wight  to  Jefferson   6  44 

"     from  Jefferson  to  Champlain   4  44 

**     from  Champlain  to  Monroe   8  44 

I  f iif wetwr  court,  from  16-in  main  to  e.  line  of  Woodward     6  44 

**               e.  from  Woodward  040  ft   4  44 

Lefead  St.,  w.  from  BeauMen  806  ft   8 

**        from  Beaubien  to  81  ft.  e.  of  Dequindre   4  44 

"        from  81  ft.  e.  of  Dequindre  to  101  ft.  w.  of  Dubois   8*4  wood. 

"        from  101  ft.  w.  of  Dubois  to  Chene   8  iron. 

•*        crossing  Chene     4  44 

**        e.  from  Chene  160  ft   8  44 

from  160  f t.  e.  of  Chene  to  Grandy   8*4  wood. 

**        crossing  Grandy   8  iron. 

•*        from  Grandy  to  Jos.  Campau   8*4  wood. 

14        crossing  Jos.  Campau  and  McDougall   4  iron. 

"        from  Jos.  Campau  to  McDougall   8J4  wood. 

4*        from  McDougall  to  Collins   8  iron. 

•4        from  816  ft,  w.  of  Moran  to  Gratiot   4  44 

Jjcrvy  pL,  n.  from  Forest  861  ft   8  44 

JjeadbageL,  e.  from  McClellan  168  ft.   4  44 

Letetotto  at.,  from  8eventh  to  Eighth   4 

**  e.  from  Twelfth  807  ft   8  A  4  44 

*•            alley  a  of,  from  Eighth  to  Tenth   4  ** 

Lewis  St.,  from  Cass  to  Fourth   4  44 

Lincoln  avc,  from  Grand  Rirer  to  alley  n.  of                      .    4  44 

**            crossing  Brigham  n.  side  86  ft   8  44 

-            from  Brigham  to  510  ft.  n.  of  Holden   6  44 

s.  from  84-ln.  main  in  N.  Boulevard  64  ft   6  44 

alley  w.  of,  from  alley  n.  of  Grand  River  to  s.  line  of 

Brigham   4 

*'            alley  w.  of,  crossing  Brigham  s.  side  16  ft   6  44 

Linden  at.,  w.  from  Harrison  140  ft   4  44 
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i  st,  e.  from  Twelfth  918  ft   9)4 

*«        from  Twelfth  to  Wabash   9)4 

•*        crossing  Twelfth  and  Thirteenth   ... 

"        from  Wabash  to  46  ft  e,  of  Fourteenth.  

"        crossing  Wabash  and  Sixteenth  

from  Sixteenth  to  Eighteenth   9)4 

•*        crossing  Humboldt  

"        from  alley  w.  of  Humboldt  to  Maybury  

"        from  Tillman  to  Twenty-fourth  

"        from  Twenty-fifth  to  90  ft.  e.  of  Twenty-sixth  

Llvsrools  are.,  from  Dix  to  M.  C.  R.  R  

from  M.  C.  R  R.  to  n.  line  of  city  llmfte   10 

Locust  st,  from  Grand  River  to  Fourth  

"        from  Fourth  to  alley  e.  of  Trumbull  

from  alley  w.  of  Trumbull  to  80  ft.  e.  of  National  

e.  from  National  80  ft  

"        from  Harriaon  to  Wabash  

Lorman  are.,  from  Crane  to  Company  

Louis  are.,  from  Crane  to  w.  line  of  Holoomb  

Lovett  are.,  from  Michigan  to  Buchanan  

from  Rich  to  954  ft  n.  of  Herbert   

Ludden  st,  from  Gratiot  to  Mt  Elliott  

lorman  at,  from  Crystal  to  Orleans  

Lysander  st,  from  Fourth  to  Crawford   

"  crossing  Sixth  w.  side   

from  Sixth  to  Seventh  ^  

"  from  8eventh  to  Lincoln   

from  National  to  190  ft  w.  of  Twelfth  

McArthur  st,  w.  from  Twenty  -seventh  840  ft  

MoClellan  are.,  from  Jefferson  to  Marietta  

from  Marietta  to  Mack  

from  a  line  of  Mack  to  144  ft  n.  of  Julia  H   10 

MeDougall  are.,  from  Atwater  to  Clinton   

*  *  from  Gratiot  to  Canfleld  

from  Canfleld  to  154  ft  n.  of  Garfield  

"  from  n.  line  of  Palmer  to  Hendrie  

"  alley  w.  of.  from  Mullett  to  Jay  

**  alley  w.  of,  from  Cleveland  to  Hendricks  

alley  w.  of,  from  Hendricks  to  Hunt  

"  alley  w.  of.  from  Hunt  to  Charlevoix  

alley  w.  of.  from  Charlevoix  to  Arndt  

M  alley  w.  of,  from  Arndt  to  Berlin   

alley  w.  of,  from  Berlin  to  Heidelberg   94 

alley  e.  of.  from  Mullett  to  W  ft  n.  of  Chestnut  

alley  e.  of,  from  Waterloo  to  Preston  

McGraw  ave.,  from  Sixteenth  to  Sullivma  

*•  from  Grand  River  to  Twenty-sixth  

"  from  La  Salle  to  Scot  ten  

McKinttry  ave.,  from  River  to  n  line  of  Toledo  

McMillan  St.,  w.  from  Junction  9TS  ft  

*•  crowd  ng  LcrernoU  e.  side  

Mack  ave.,  from  Oraunt  to  Cadillac   

**         from  Gratiot  to  Townscnd  

from  Town*end  to  Baldwin  

crosting  Mt  klliott  

w.  from  w.  line  of  Helen  SO  ft  


wood, 
iroo. 


wood. 
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wood. 

iron. 
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Hack  are.,  from  Thorburn  to  Vandyke   8 

•*         from  75  ft  w.  of  La  Clede  to  65  ft  e.  of  Crane   8 

Macomb  at,  from  8t  Antoine  to  Elmwood  

*•  alley  s.  of,  from  Brush  to  alley  w.  of    

**  alley  s.  of,  from  Brush  to  St.  Antoine  

**  alley  n.  of,  from  Brush  to  alley  w.  of  

•*  alley  n.  of,  from  Brush  to  St.  Antoine  

Madison  are.,  n.  and  s.  sides,  from  Wltherell  to  John  R  

"  from  Randolph  to  8t  Antoine.  

**  alley  s.  of,  from  John  R.  to  Randolph.  

alley  n.  of,  from  John  R.  to  Randolph  

Magnolia  St.,  from  Harrison  to  Thirteenth  

from  Thirteenth  to  Wabash  

from  Eighteenth  to  8ullivan  

**  from  Sullivan  to  Maybury  

u  crossing  Humboldt  and  Twenty-fourth  

from  Twenty  seventh  to  Vinewood  

Mammr  si.,  from  Harper  to  78  ft.  8.  of  Piquette  

Maple  at.,  from  Gratiot  to  Orleans  

**        from  Orleans  to  8t.  Aubin    

**        from  8t  Aubin  to  Dubois  

crossing  Dubois  

"        from  Dubois  to  Elmwood.  

Marcy  St.,  w.  from  Fourth  158  ft  

**        from  158  ft.  w.  of  Fourth  to  Crawford  

Marietta  St.,  e.  from  McOellan  521  ft  

Mark  at.,  w.  from  Twelfth  180  ft  

Maraton  Court,  from  15- in.  main  toe.  line  of  Woodward  

Martin  pL,  from  Woodward  to  John  R  

Maybury  are.,  from  Michigan  to  n.  line  of  Ash  

from  Ash  to  84  ft.  n.  of  O.  T.  Ry   8 

**  from  807  ft.  s.  of,  to  178  ft  n.  of  Warren   8 

•*  s.  from  Hudson  856  ft   8 

Mechanic  at.,  from  Brush  to  Beaubien   4 

Medbtny  are.,  from  Woodward  to  850  ft.  e.  of  John  R   4 

w.  from  St  Aubin 780ft   8 

crossing  8t  Aubin   4 

w.  from  Dubois  146  ft   4 

"  from  Chene  to  Jos.  Campau   4 

w.  from  Collins  165  ft   4 

"  crossing  Collins   6 

**  from  Helen  to  Frontenac   4 

Moldrmn  are.,  from  Jefferson  to  Congress   48 

from  Wight  to  46  ft  n.  of  Fort   6 

•*  from  46  ft.  n.  of  Fort  to  860  ft  n.  of  Kercheral   4 

from  880  ft.  n.  of,  to  570  ft  n.  of  Kercheval   8 

from  Arndt  to  Gratiot   6 

are.,  from  Cass  to  Third     4 

w.  from  Fourth  186  ft     4* 

from  186  ft.  w.  of  Fourth  to  e.  line  of  Crawford   8 

from  e.  line  of  Crawford  to  Lincoln   4 

from  Trumbull  to  Twelfth   4 

w.  from  Twelfth  214  ft   8 

from  214  ft  w.  of  Twelfth  to  Wabash   8 

from  Tillman  to  Twenty-third   4 

from  Twenty-seventh  to  Vinewood   4 


KDTD. 
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Miami  are.,  from  Gratiot  to  Witherell  

"         n.  tide,  from  John  R  to  WlthereU  

44         alley  w.  of,  from  Ormtiot  to  alley*,  of.  

alley  w.  of,  from  Gratiot  to  WlthereU  

"         alley  e,  of.  from  Gratiot  to  John  R  

Michigan  are.,  from  Woodward  to  Can  

44  from  Washington  to  First  

*'  from  First  to  Twenty  •fourth  

"  from  Twenty-fourth  to  Livernote  

"  alley  8.  of,  from  Shelby  to  Can  

*'            alley  n.  of,  from  alley  e.  of  Grtswold  to  alley  e.  of  Wash- 
ington  

44  alley  n.  of,  from  alley  w.  of  Washington  to  alley  w.  of 

Can  

Military  are.,  from  River  to  860  ft  n.  of  Wabash  R  R  

"  from  09  ft  el  of  Anthon  to  157  ft  el  of  McMillan  

Miller  st,  from  8lxth  to  8erenth  

44       crossing  8erenth  

Milwaukee  are.,  from  Beaubien  to  Green   

from  Eighteenth  to  80  ft  w.  of  8ulli*/an  

44  from  Beaubien  to  w.  line  of  Riopelle  

44  from  Dubois  to  Jos.  Campau  

crossing  Collins  

Minnie  are.,  from  River  to  048  ft  s.  of  Fort  

s.  from  Fort  049  ft  

Mitchell  are,  n.  from  Gratiot  105  ft  

41  from  900  ft  n.  of  Gratiot  to  Oanfleld  

44  from  Oanfleld  to  Ferry  

44  from  14  ft  n.  of  Palmer  to  Harper  

44  n.  from  Harper  824  f t  

44  from  Trombly  to  Qriffln  

Moeller  St.,  e.  from  Russell  889  ft  

Mohawk  st,  crossing  Vinewood  

Monroe  are.,  el  from  Cadillac  Square  51  ft  

44  from  51  ft  n.  or  Cadillac  Square  to  Farmer  

44  from  8t  Antolne  to  Elmwood  

44  w.  from  Leib,  810  ft  

w.  from  Helen  185  ft  

44  from  Crane  to  alley  w.  of  

44  alley  s.  of,  from  alley  n.  of  Cadillac  Square  to  Randolph . . . 

"  alley  n.  of,  from  alley  e.  of  Woodward  to  Farmer  

44  alley  n.  of,  from  Farmer  to  alley  e.  of  Farrar  

Montcalm  st,  w.  from  Woodward  418  ft  

from  418  ft  w.  of  Woodward  to  Cass  

from  alley  e.  of  Woodward  to  Brush.  

*4  from  Brush  to  St  Antoine  

44  St  Antoine  to  Hastings  

44  from  Hastings  to  Russell  

#    alley  a  of,  w.  from  Beaubien  840  feet  

Monteith  st,  crowing  Vinewood,  e.  side  

"  w.  from  Twenty -seventh  110  ft  

Moran  st,  from  Gratiot  to  Dane  

Morrell  st,  from  Kivrr  to  a  line  of  Chrintlancy  

"  from  M»  ft.  a  of  Dix  to  Toledo   

Mott  st,  from  10  in.  mam  to  e.  line  of  Woodward   

44      S.  from  Woodward  5&8  ft   . 

Mt.  Elliott  ave.,  from  14*  ft.  a  of  Wight  to  1.185  ft  a  of  Waterloo.   

44  from  1,145  ft.  a  of  Waterloo  to  Preston  
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Mt  EDiott  ave.,  from  Pr wiou  to  Mack.  10  Iran. 

*•  from  Mack  to  Gratiot   8 

"       -       from  GraUot  to  300  ft  il  of  Griffin   4 

MuDett  it,  from  Gratiot  to  Chen©  80  " 


"        from  St  Antoine  to  Elmwood  

44         w.  from  Crane  811  ft    

Mnlberry  at,  from  Twelfth  to  Thirteenth  

Myrtle  at,  from  Grand  River  to  Hubbard  

NaB  ave^  crossing  Vlnewood   

Napoleon  at,  from  Brush  to  Russell  

National  are.,  from  180  ft  a.  of  Lysander  to  185  ft  n.  of  Putnam.  

Newark  at,  from  Nineteenth  to  Twentieth  

**         e.  from  Foundry  in  Griffin's  foundry    

Nineteenth  at,  from  Fort  to  Baker  

from  Baker  to  Newark  

Noblest,  w.  from  Fourth  160ft  

44       from  150  ft  w.  of  Fourth  to  Crawford  

from  Sixth  to  Seventh  

Norton  at,  e.  from  Junction  886  ft  

44        e.  from*  Wesson  888  ft  *  


Oakland  are.,  from  84  in.  main  to  n.  line  of  N.  Boulevard                     10  44 

"            from  Horton  to  Hamlin                                               6  44 

44            crossing  Harmon  10  44 

Orchard  at,  from  First  to  e.  side  of  Elton  Park   4 

44          from  w.  aide  of  Elton  Park  to  8lxth                                 4  44 

44          from  8ixth  to  Trumbull  *.           6  44 

Orleans  at,  from  Atwater  to  Jefferson   10 

44          from  Jefferson  to  Reservoir  grounds.                                8  44 

44  from  Congress  to  Reservoir  basin  84 

44          from  Reservoir  to  Scott                                               80  44 

s.  from  Outfield  30  ft    80 

44  crossing  Leland  s.  side   8 

44          from  Alexandrine  to  Canfleld                                         8  44 

n.  from  Garfield  858  ft   4 

44  from  «J2  ft.  n.  of  Garfield  to  195  ft.  n.  of  Forest   6 

44          from  Trombly  to  Lyman.  ;                                4  44 

Ottawa  st,  e  from  Thirteenth  180  ft   8 

Owen  ave.,  from  18  in.  main  to  1880  ft  e.  of  Woodward    6 

PaJnstor  ave.,  crossing  Woodward                                                  4  44 

44            from  Woodward  to  Russell                                          8  wood. 

44            from  Russell  to  898  ft.  e.  of  8t  Aubin                               6  iron. 

44             on  n.  line  connecting  18-in.  to  8-in.  main  in  Woodward          8  44 

Palmer  ave.,  from  Woodward  to  w.  line  of  Brush  farm   4 

44           crossing  Russell  and  8t  Aubin                                        4  44 

44           from  188  ft  w.  of  Dubois  to  e.  line  of  Grandy                     4  44 

44           crossing  Collins                                                          6  44 

44           w.  from  Vandyke  881  ft    *.                                            4  44 

Park  pL,  from  Michigan  to  State   4 

Park  st,  from  Woodward  to  alley  s.  of  Columbia                                0  44 

••      from  e.  line  of  Woodward  to  Washington                              18  44 

44      from  Henry  to  Peterboro                                                    4  44 

Parsons  st,  from  Woodward  to  Cass                                               4  44 

Perry  at,  from  Sixth  to  alley  e.  of  Trumbull                                     4  44 

44       from  alley  w.  of  Trumbull  to  National                                 4  44 

44       alley  a  of,  from  alley  e.  of  Seventh  to  alley  e.  of  Trumbull        4  44 

Peterboro  st,  from  Woodward  to  Cass                                             4  44 

Pierce  st,  from  Dequindre  to  Joe.  Campau                                        4  11 

Pine  st,  from  Grand  River  to  National   4 
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Pine  st,  from  National  to  Twelfth  

"     criming  Twelfth  e.  tide    

Pitcher  st,  from  Case  to  alley  e.  of  Third  %  

w.  from  Fourth  180  ft  

"         from  160  ft.  w.  of  Fourth  to  Crawford  

"         from  Sixth  to  Seventh  

Pingree  ave.,  from  Woodward  to  Crawford   

Plquette  are.,  from  Woodward  to  Beaubieo  

"  from  Beaubien  to  Hasting*  

"  from  Hastings  to  Russell  

w.  from  Cbene  408  ft  

crossing  Colltas  

*•  e.  from  Moran  85  ft  

w.  from  Mt.  EllioU  880  ft  

*  "  from  Wabash  to  Fourteenth  

44  from  Eighteenth  to  Sullivan  

Pleasant  are ,  n.  from  River  616  ft  

Plum  St.,  from  Seoond  to  alley  e.  of  Trumbull  

"      from  Trumbull  to  alley©,  of  

Plumer  St.,  from  688  ft,  e.  of,  to  186  ft.  w.  of  Junction  

"        from  Welch  to  Iivernois  

Poplar  st.t  from  110  ft.  e.  of  Wabash  to  Fourteenth  

44        crossing  Thirteenth  and  Fifteenth  

from  Tillman  to  800  ft.  w.  of  Twenty-third  

e.  from  Welch  88  ft  

Porter  st,  w.  from  Twelfth  810  ft  

from  810  ft.  w.  of  Twelfth  to  Thirteenth  

"       crossing  Fourteenth  

e.  from  Fourteenth  178  ft  

from  Eighteenth  to  alley  w.  of  

44        from  alley  w.  of  Eighteenth  to  Nineteenth  

*  *        from  Twentieth  to  Twenty-first  

w.  from  Twenty -first  176  ft  

44        from  176  ft.  w.  of  Twenty- first  to  Twenty-second. . . 

44        from  Twenty-second  to  Twenty-third.  

from  Twenty- third  to  Twenty  fourth  

"       from  Twenty-fourth  to  e.  line  of  W.  Boulevard  

"        from  e.  line  of  W.  Boulevard  to  Vinewood.  

from  Hubbard  to  Scotten   

44        from  McRlnstry  to  Ferdinand  

alley  s.  of,  from  Thirteenth  to  alley  e.  of  

Prentiss  are.,  from  Cass  to  Third  

Preston  si,  from  Gratiot  to  w.  line  of  Elmwood  

44         from  w.  line  of  Elmwood  to  Mt.  Elliott  

Private  St.,  il  of  Ferry,  crossing  Rivard  

44         n.  of  Ferry,  w.  from  Rivard  803  ft  

Private  way,  e.  of  Russell,  s.  from  Palliater  406  ft.  

Pulford  ave.,  e.  from  Uratiot  815  ft.   

w.  from  Mt.  Elliott  101  ft   

44  from  Meldrum  to  Beaufait  

Putnam  ave.,  w.  from  Woodward  00  ft  

from  60  ft.  w.  of  Woodward  to  w.  line  of  Cass. . 

from  Fourth  to  Lincoln  

from  Trumbull  to  Twelfth   

w.  from  Twelfth  185  ft  v.. 

Randolph  St.,  from  all«»y     of  Atwat«»r  to  Jefferson.  

44  from  Alwatrr  to  24  in.  main  in  Cadillac  square  . 
44  from  Larnmi  toCongreM   
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Randolph  st,  from  Congress  to  Adams. 


Ranspach  st,  from  Hammond  to  Livernois. 


Reservoir  grounds,  n.  of  basin  to  80  In.  branch. . 
"  s.  and  w.  sides  of  basin  


**  from  Jefferson  to  Lamed  , 

'*  from  Lamed  to  Adelaide   

"  from  Adelaide  to  818  ft.  n.  of  Hancock  

"  alley  e.  of,  a  from  Canfleld  218  ft  

Rirard  st,  from  Atwater  to  Jeff erson  

44  from  Lamed  to  Congress  

'*  from  Jefferson  to  Clinton  

from  Mullett  to  Gratiot  

**"  from  Oratiot  to  Watson  

**  from  Eliot  to  Warren  

**  from  Warren  to  Farasworth  

*•  from  Farasworth  to  981  ft.  n.  of  Palmer  

from  221  ft  to  881  ft.  n.  of  Palmer  

**  crossing  Piquette  

**  from  alley  n.  of  Boulevard  to  Pallister  

•*  n.  from  Pallister  1,178  ft  

River  St.,  from  Third  to  Fourth  

from  Fifth  to  Sixth  

from  Sixth  to  e.  side  M.  C.  R.  R  

crossing  M.  C.  R.R.  tracks  870  ft.  

**      from  w.  line  of  M.  C.  R.  R.  to  525  ft.  w.  of  Twenty  fourth . 

•*      from  Pleasant  to  Campau  .*  

**      from  Campau  to  main  entrance  of  Exposition  Grounds . . . 

s.  from jnain  into  Det.  &  L.  8.  Copper  Works  

Roby  st,  n.  from  Ferry  825  ft    

Rohns  ave.,  from  Elm  Grove  to  alley  s.  of  Mack.   . 

Romeyn  st,  w.  from  Junction  274  ft  

Roee  st.,  from  Eighteenth  to  Twentieth.  

RftH*1*  ave.,  from  16-in.  main  to  e.  line  of  Woodward  

"  from  e.  line  of  Woodward  to  w.  line  of  Oakland  

Rowena  st.  from  Woodward  to  Rlopelle  

Rowland  St.,  a  from  State  187  ft  

n.  from  State  287  ft  

Runsott  st,  from  Lamed  to  Congress  

"         from  Congress  to  Monroe  

from  Mullett  to  Maple  

*'        from  Maple  to  Gratiot  

•*         from  Gratiot  to  Watson  

"         from  Watson  to  Canfleld  
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I  it,  alley  e.  of,  from  Chase  to  Fort.   9*4 

alley  e.  of,  n.  from  Willi*  990  ft  

8argent  st,  crowing  Collins  

Savoy  st,  from  Twenty-first  to  Twenty-second  

from  Twenty-third  to  Twenty- fourth  

Schiller  St.,  e.  from  MoClellan  945  ft  

Schulte  ave.,  from  alley  n.  of  Boulevard  to  Pallister  

Scott  st.t  from  Orleans  to  Chen©  

"      from  Riopelle  to  ©.  line  of  St.  Aubin  

44      from  e.  of  St  Aubin  to  Dubois  

"      crossing  Dubois  and  Chen©  

M      e.  from  Dubois  190  ft  

44      from  100  ft.  e.  of  Dubois  to  400  ft  e  of  Chen©  

"      from  400  ft  e.  of  Chene  to  Jos.  Campau  , 

8cotten  are.,  from  Fort  to  Dix   

44  from  Dix  to  Buchanan  

44  from  Buchanan  to  MoGraw  

8ears  are.,  from  Holcomb  to  MoClellan  

8econd  st,  from  Front  to  alley  n.  of  Jefferson  

**        from  Jefferson  to  alley  n.  of  

44         crossing  Congress  

44        from  Abbott  to  alley  s.  of  

Second  st  and  are.,  from  Abbott  to  Bagg  

44    are.,  from  High  to  166  ft  n.  of  Henry  

44  from  Bagg  to  80  ft  n.  of  Prentiss  

44  crossing  Canfield  

44'  e.  side  from  a.  line  of  Forest  to  184  ft  n.  of  

e.  side,  crossing  Hancock,  Warren  and  Putnam  

44  ©.  side,  crossing  Merrick,  Kirby  and  Holden  

w.  side,  crossing  Hancock,  Warren  and  Putnam  

w.  side,  crossing  Merrick,  Kirby  and  Holden  

44  a.  from  Holden  700  ft  

from  Holden  to  90ft  ft  n.  of  Milwaukee  

44  crossing  N.  Boulevard  

44  alley  e.  of,  from  alley  n.  of  Canfield  to  Prentiss  

Selden  are.,  from  Woodward  to  Third  

44  from  Fourth  to  alley  w.  of  

44  from  alley  w.  of  Fourth  to  Crawford  , 

44  from  Sixth  to  Seventh  

Seventh  st,  from  River  to  alley  n.  or  Lafayette  

44  from  alley  n.  of  Lafayette  to  Bagg  

from  Bagg  to  Grand  River  

44  from  Grand  River  to  Brigham  , 

44  crossing  Brigham   

44  from  Brigham  to  IS*)  ft.  n.  of  Lyaander   944 

44  from  130  ft.  n.  of  Lynaiiuer  to  n.  line  of  Putnam  

crowing  Merrick  

from  914  ft  a.  of  Kirby  to  3S»  ft.  n.  of  Stanley  

44  alley  w.  of.  from  alley  n.  of  l*ine  to  Spruce  

alley  w.  of.  from  Perry  to  alley  s.  of  


Seventeenth  «t ,  from  Fort  to  *  ft  «.  of  Poplar  

44  fmin  9*  f t  +.  of  Poplar  to  Buchanan  

44  from  Buchanan  to  944  ft.  n.  of  Hancock  . 

44  from  42  ft.  n  of  Merilck  to  Kirby  

44  •  from  94  tn  main  tn  N.  Boulevard  (fcj  ft  . 
Shady  lane,  cnmmng  W  Ifcmleiard   

"  crohMirijc  V mew  1  M»d  

Shelby  «t.t  w.  «u>,  Atwater  to  Woodhrnlgi*  


iron. 


inm. 


wood, 
iron. 
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Shelby  at.,  w.  side,  Woodbridge  to  Jefferson   4  iron. 

44         e.  side,  Woodbridge  to  Jefferson.   8  44 

44         from  Jefferson  to  Michigan   10  " 

44         from  Lafayette  to  alley  s.  of  Michigan....   4  44 

Sheridan  are.,  from  Jefferson  to  Kercheval   6  44 

8herman  st,  from  Hastings  to  Elmwood     4  44 

**            from  Crane  to  alley  w.  of   4  44 

SiWey  st.t  from  Woodward  to  Clifford   4  44 

Sidney  ave.,  from  16  in.  main  in  Woodward  to  w.  line  of  Oakland   6  44 

Sixth  st.,  from  River  to  Congress   10  44 

44       from  Congress  to  Abbott   84  44 

44       from  River  to  alley  n.  of     4  44 

44       from  alley  n.  of  Labrosse  to  Bagg    4  44 

n.  from  Bagg  88  ft   8 

"       from  88  ft.  n.  of  Bagg  to  478  ft.  n.  of  Grand  River   4  44 

**       from  478  ft.  n.  of  Grand  River  to  Brigham   8  44 

44       crossing  Brigham   6  and  8  44 

**       from  Brigham  to  265  ft.  n.  of  Lysander   4  44 

Sixteenth  st.,  from  Lafayette  to  Myrtle   6  44 

*•             from  Myrtle  to  Buchanan   8  44 

44             from  Buchanan  to  Grand  River   10  44 

from  Grand  River  to  McGraw   6  •* 

8.  from  24  in.  main  in  N.  Boulevard  68  ft   8  4* 

44             alley  w.  of,  from  Lafayette  to  Howard   8  44 

Smith  ave.,  from  Woodward  to  Oakland.   4  44 

Sooth  St.,  from  Grand  River  to  Noble     4  44 

Southern  ave.,  e  from  Livernois  152  ft   4  " 

Spencer  st.,  from  Cass  to  Second   4  44 

Sproat  st.,  from  Woodward  to  Cass.   4  44 

8proce  St.,  from  Fifth  to  alley  w.  of  Seventh   4  44 

*•         from  alley  w.  of  Trumbull  to  National   4  44 

44         from  Harrison  to  Twelfth   4  44 

44         alley  s.  of,  from  alley  w.  of  Seventh  to  alley  e.  of  Trumbull . .  8  44 

8t.  Albertus  pL,  from  22  ft.  e.  of  Dequindre  to  260  ft.  w.  of  St.  Aubin.     .4  44 

w.  from  St.  Aubin  260  ft   8 

St.  Antoine  St.,  from  Atwater  to  Congress   8  44 

44               from  Jefferson  to  Congress   4  44 

4*                from  Congress  to  Gratiot   6  44 

**                crossing  Champlain   8  u 

*•                from  Gratiot  to  Elizabeth   4  44 

44                from  Elizabeth  to  Adelaide   6  44 

from  Adelaide  to  Watson..   8 

44                from  Watson  to  Farnsworth   6  44 

**                crossing  Frederick   6  4* 

**                n.  from  Piquette  445  f t   6  44 

from  150  ft.  s.  of  Milwaukee  to  4  in.  in  N.  Boulevard  ....  8  44 

*•                crossing  N.  Boulevard   8  44 

St.  Aubin  ave.,  from  Atwater  to  Harper  «.   6  44 

crossing  Trombly   6  44 

from  Pallister  to  75  ft.  n.  of  Vulca   8  44 

•*              from  Congress  to  Champlain   86  44 

from  Larned  to  Congress   12  44 

crossing  N.  Boulevard   10  44 

*•               alley  w.  of,  8.  from  Ferry  266  ft   2J4  wood. 

BL  C3air  pL,  from  Nineteenth  to  alley  w.  of  Eighteenth   4  iron. 

St.  Joseph  St.,  from  Russell  to  Riopelle    8  44 

from  e.  line  of  Riopelle  to  810  ft.  e.  of  St.  Aubin.   4  44 

from  810  ft.  e.  of  8t.  Aubin  to  202  ft.  e.  of  Chene   8  44 
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St.  Joseph  st,  from  908  ft  e.  of  Chene  to  Grandy   4 

44  from  Grandy  to  Joseph  Cam  pan   8*4 

44  from  w.  line  of  MoDougall  to  486  ft.  e.  of   8ft  4 

St.  Paul  are.,  from  Bellevue  to  e.  line  of  Conoord  

44  from  w.  line  of  E.  Boulevard  to  e.  line  of  Field  

44  from  Townsend  to  Baldwin  

44  from  Crane  to  alley  w.  of   

Stand  inn  ft.,  from  Twentieth  to  Foundry  

Stanley  are.,  from  Seventh  to  w.  line  of  Trumbull  

44  w.  I  rom  Twelfth  188  ft  

Stark  ave.,  from  Welch  to  Livernois  

State  at,  from  Woodward  to  Washington  80 

44     from  Woodward  to  Washington,   10 

44     w.  of  branch  in  Washington  84  ft  84 

Stimson  pL,  from  Woodward  to  Cass  

Sullivan  are.,  from  Michigan  to  970  ft.  n.  of  Linden  

44  s.  from  Buchanan  988  ft  

n.  from  McOraw  81  ft  

44  from  104  ft.  s.  of  Plquette  to  950  ft.  n.  of  Wref ord  

44  from  s.  to  n.  line  of  N.  Boulevard  

Summit  ave.,  from  River  to  Wabash  R.  R  

Superior  St.,  w.  from  Beaubien  990  ft  

44  from  Beaubien  to  Hastings   9*4  wood. 

44  crossing  St.  Antolne  and  Hastings   4  Iron. 

e.  from  Hastings  888  ft.  

44  crossing  Russell  and  RfopeUe  

w.  from  Rirard  437  ft  

44  from  Rivard  to  Russell   9*4 

44  from  Rtopelle  to  Deqirindre  

44  from  Dequlndre  to  St.  Aubia.   9f4  wood. 

44  crossing  St  Aubin  and  Chene.   4  Iron. 

from  St  Aubin  to  848  ft.  e.  of  Chene.  

44  from  197  ft  w.  of  Oraody  to  Mitchell  

44  from  McDougall  to  Gratiot  

Swain  ave.,  from  40  ft  s.  of  Wabash  R.  It  to  Fort  

Sycamore  st,  w.  from  Grand  River  198  ft  

44  from  alley  w.  of  Trumbull  to  National  

**  from  Harrisoo  to  Wabash  

Sylvester  st,  from  Oratlot  to  Mt  Elliott  

44  from  Beaufait  to  Bellevue  

Tenth  st.  from  River  to  Baker  

44      from  Baker  to  Mic  higan  

Theodore  st,  e.  from  John  R.  409  ft  

44  from  998  ft  w.  of  Beaubien  to  108  ft  e.  of  Riopslle  

from  908  ft  w.  of  St  Aubin  to  Urandy  

44  crowing  (\>Ilins  

44  from  Mt  Elliott  to  w.  una  of  Beaufait  

Third  St.,  from  Front  to  s.  line  of  River  

**       from  a.  line  of  River  to  Lamed  

4*       from  Lamed  to  alley  n.  of  

44       from  Lamed  to  Fort  

44       from  alley  s.  of  Porter  to  Michigan  

44       from  Michigan  to  Grand  Hiver  

Third  ave.,  from  Grand  Hirer  to  Bajoc   •  

44  fn»m  Bajrff  to  IMden  

"         crusting  Brig  ham   , 

44  froot  bruchjun  to  QannYM   80 

"         alley  e.  of,  from  Henry  u»  Bralnard   4 
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Thirteenth  St.,  from  Porter  to  112  ft.  n.  of  Elm   6  iron. 

crossing  Myrtle   6 

from  Magnolia  to  Grand  River   6  " 

n.  from  Grand  River  409  ft   4 

s.  from  Hancock  80  ft   6 

•*  n.  from  Hancock  ISO  ft   4  " 

from  160  ft.  n.  of  Hancock  to  n.  line  of  Warren   6  " 

**  alley  e.  of,  s.  from  Porter  181  ft   4  44 

Thirty-first  St.,  from  Michigan  to  886  ft.  s.  of  Warren   6 

Thirty -second  St.,  from  Michigan  to  87  ft.  n.  of  Buchanan   6  " 

Thirty-third  St.,  from  Michigan  to  402  ft.  n.  of  Buchanan   6 

Tborburn  are.,  s.  from  Mack  684  ft   6         .  *' 

Tillman  are.,  from  Michigan  to  Breckenridge   6 

s.  from  Warren  108  ft   6 

s.  from  Merrick  (on  the  w.)  860  ft   6 

Toledo  ave.,  from  860  ft.  e.  of  Scot  ten  to  McKinstry   4  ** 

from  McKinstry  to  Junction   6  '* 

*'  from  17  ft.  e.  of  Campbell  to  Livernots   6 

Townsend  ave.,  from  Jefferson  to  Kercheral   6 

n.  from  Mack  808  ft   6 

from  SOB  ft.  n.  of  Mack  tos.  line  of  Gratiot   4 

"  from  s.  line  to  8-in.  main  in  Gratiot   8  " 

Trombly  ave.,  from  Crystal  to  7  ft.  e.  of  8t.  Aubin   4 

"  from  Chene  to  Ellery     4 

crossing  Collins   6  ** 

Trowbridge  are.,  from  16-in.  main  to  e.  line  of  Woodward   6 

e.  from  WoodwaM  511  ft   4 

Trumbull  ave.,  from  Abbott  to  alley  h.  of   10  " 

n.  from  Abbott  80  ft   6 

from  Michigan  to  Hum   6 

from  Grand  River  to  alley  n.  of   6 

•*  from  Brigham  to  Forest   8  '* 

from  Forest  to  407  ft.  n.  of  G.  T.  Ry   6 

from  50  ft.  n.  of  Piquette  to  Holden   6 

**  alley  e.  of,  from  Plum  to  Sycamore   6 

alley  w.  of,  from  Cherry  to  Pine   8 

alley  w.  of,  from  Pine  to  Myrtle   4 

alley  w.  of,  from  alley  n.  of  Grand  River  to  Brigham  ...  6  " 

Tuscola  sU,  alley  s.  of,  from  alley  w.  of  Fourth  to  Crawford   4 

alley  n.  of,  from  alley  w.  of  Fourth  to  Crawford   4 

Twelfth  st.,  from  458  ft.  s.  of  River  to  Lafayette.   4 

•*  from  Howard  to  Baker   4  ** 

from  Baker  to  Brigham   6 

from  Brigham  to  s.  line  of  N.  Boulevard   8 

from  ».  line  of  N.  Boulevard  to  84  in.  main   10 

Twentieth  St.,  from  Fort  to  Michigan   6 

alley  e.  of,  s.  from  Rose  19?  ft   8  44 

Twenty-first  St.,  from  Fort  to  Standlsh   4  " 

Twenty -second  at.,  from  Fort  to  Dalselle   6 

Twenty-third  St..  from  Fort  to  880  ft.  n.  of  Porter   4  44 

**  from  880  ft.  n.  of  Porter  to  410  ft.  n.  of  Dalzelle   8 

crossing  Baker   4 

n.  from  M.  C.  R.  R.  259  ft   8 

from  250  ft.  n.  of  M.  C.  R.  R.  to  Magnolia   6 

from  Magnolia  to  85  ft.  n.  of  Linden   8  " 

from  85  ft  n.  of  Linden  to  L.  8.  R.  R   4 

from  Buchanan  to  150  ft.  n.  of  Hancock     6 

s.  from  Warren  895  ft   « 
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Twenty-third  it.,  from  Merrick  to  Kirby  

•*  %     from  Kirby  to  McOraw  

Twenty  fourth  St.,  from  River  to  Fort  

*'  from  Fort  to  Baker.  *  

from  Baker  to  SO  ft  n.  of  Michigan  

from  SO  ft.  n.  of,  to  54  ft  n.  of  Michigan  

from  M  ft.  n.  of,  to  96  ft.  n.  of  Michigan  

from  96  ft.  n.  of,  to  181  ft.  n.  of  Michigan  

from  181  tt.  n.  of ,  to  966  ft.  n.  of  Michigan  

from  886  ft  n.  of  Michigan  to  Butternut  

"  from  Butternut  to  Buchanan  

'*  from  Buchanan  to  McOraw  

Twenty-flftb  at,  from  Howard  to  Baker  

44  from  Baker  to  100  ft  *.  of  Toledo  

from  E  at.  to  Michigan  

from  Michigan  to  Linden  

n.  from  Linden  198  ft  

from  595  ft  *.  of,  to  165  ft  n.  of  Buchanan  

a.  from  Hancock  89V  ft  

Twenty -sixth  st,  from  50  ft  s.  of  E  st  to  Buchanan  

"  from  410  ft  s.  of  Kirby  to  McOraw  

Twenty -serenth  st.,  from  Dix  to  897  ft  s.  of  Toledo  

from  Michigan  to  Monteith  

"  from  Merrick  to  Hudson  

.  Twenty -eighth  st,  from  Michigan  to  187  ft.  n.  <rf  Kinsman  

Twenty-ninth  at,  from  565  ft  s.  of  Michigan  to  Buchanan  

Union  st.,  from  Fourth  to  Fifth  

Uthes  are.,  from  Clark  to  McKinstry  •  

Van  Dyke  are.,  from  Jefferson  to  150  ft  n.  of  Waterloo  

from  Mack  to  Oratiot  

from  Oratiot  to  s.  line  of  Centre-line  road  

Vine  St.,  from  Fourth  to  Fifth  

Vlnewood  are.,  from  Fort  to  Buchanan  

from  Fort  to  480  ft.  n.  of  Toledo  

from  F  to  Buchanan  

from  Buchanan  to  Merrick  

•*  s.  from  Orand  River  800  ft   

V&agar  at.,  from  Vlnewood  to  La  Salle   

Volunteer  are.,  w.  from  Junction  815  ft    

Wabash  are.,  from  n.  line  of  M.  C.  R  R  to  Ottawa.  

from  Ottawa  to  Orand  Rhrer  

from  Orand  Rirer  to  a.  line  of  L.  8.  R  R  

from  a.  line  ofL.&RRtolMftn.  of  Piquet  t«  

crossing  Warren  

s.  from  84- in.  main  In  N.  Boulerard  68  ft  

alley  e.  of.  from  186  ft  s.  of  Butternut  to  Myrtle. . . 

alley  east  of,  crossing  Myrtle  

Walker  *t.t  from  At  water  to  Jefferson  

Warren  ave.,  from  w.  line  of  Cass  to  106  ft.  e.  of  Riopellr   

from  St.  Aubln  to  117  ft.  w.  of  Cbeoe  

from  15H  ft.  w.  of,  to  e.  line  of  Uranily  

crossing  Collins  

from  Bwond  to  Third  

from  Fourth  to  Crawford    

from  Crawford  to  106  ft  *  of  Seventh   

from  National  to  alley  w.  of  Wabaah  

fr\*m  Fourteenth  to  Sixteenth. .   ..  . 

from  w.  line  of  Sullivan  to  w.  line  of  Twenty  fourth. 


9V|  wood 


9V|  wood 


8H  wood 


\ 
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Warren  ave.,  from  160  ft  e.  of,  to  w.  line  of  Vinewood   0  iron . 

Washington  are.,  from  Michigan  to  State   80 

from  Michigan  to  Park   10 

alley  e.  of,  from  alley  n.  of  Michigan  to  alley  a  of  Park..  4  " 

alley  w.  of,  from  alley  n.  of  Michigan  to  alley  a  of  Park,  4 

Waterloo  St..  from  Dequindre  to  Joe.  Campau   4  "# 

"           from  alley  e.  of  McDougall  to  Elm  wood   4  " 

4i           e.  from  Elmwood  562  ft   8  " 

from  568  ft  e.  of  Elmwood  to  w.  line  of  Burlage  pi   4  " 

from  Mt  Elliott  to  57  ft  e.  of  Beauf ait   4 

Wateon  at,  from  Woodward  to  Brush   4 

from  Brush  to  Reservoir.   94  " 

from  Dequindre  to  Chene   2*4  wood. 

crossing  St.  Aubln,  Dubois  and  Chene   4  iron. 

Wayne  st,  a  from  Woodbridge  178  ft   4 

from  Woodbridge  to  Michigan   6  " 

Webster  pi.,  e.  from  Nineteenth  276  ft   4  14 

e.  from  Twenty-second  240  ft   2)4  wood. 

Welch  are.,  from  Plumer  to  s.  line  of  M.  C.  R.  R   6  iron. 

from  211  ft  a  of,  to  925  ft.  n.  of  Stark   6 

from  IngeraoU  to  n.  line  of  city  limits   6  *• 

Wesson  aTe.,  from  Toledo  to  L.  8.  R.  R     0  •* 

from  n.  line  of  G.  T.  Ry.  to  Leavitt   6 

from  Det  L.  and  N.  R.  R.  to  180  ft  n.  of  Herbert   5  " 

Westminster  ave.,  from  16-in.  main  to  820  ft.  e.  of  Woodward   0 

Whitaker  are.,  e.  from  Russell  781  ft   4  44 

Wkknan  pi.,  n.  from  Harper  180  ft   6  4t 

Wight  St.,  from  Chene  to  Leib   4  " 

from  Lelb  to  110  ft  e.  of  Meldrum   5  ** 

alley  a  of ,  e.  from  McDougall  280  ft   4 

Wilcox  st.,  from  Woodward  to  Miami   12  41 

WiDdns  aye,,  from  16-in.  main  to  w.  line  of  Woodward   6  44 

"            from  w.  line  of  Woodward  to  e.  line  of  Auburndale   4  44 

Wilkine  at,  from  Brush  to  Russell   4  44 

from  158  ft  w.  of  Riopelle  to  Dequindre   4 

e.  from  Dequindre  540  ft   2*4  wood. 

*•         from  540ft  e.  of  Dequindre  to  e.  line  of  St  Aubln   4  iron. 

from  St.  Aubin  to  225  ft.  e.  of  Dubois   8  wood. 

crossing  Dubois  and  Chene   4  iron. 

w.  from  Chene 875ft   2*4  wood 

Williams  are.,  from  Michigan  to  196  ft  n.  of  Breckenridge   6  iron. 

•'             from  n.  line  of  Merrick  to  Hudson**   6  " 

Williams  rtL,  from  16-in.  main  to  w.  line  of  Woodward   6 

WflUs  aye.,  from  Woodward  to  Beaubien   4 

from  Beaubien  to  St  Antoine   8  " 

from  St  Antoine  to  Hastings   2*4  wood. 

e.  from  Hastings  856  ft   4  iron. 

from  856  ft  e.  of  Hastings  to  Rlrard   8 

from  Riyard  to  Russell     8  wood. 

from  w.  line  of  Russell  to  Dequindre   4  iron. 

from  e.  line  of  Dequindre  to  80  ft.  e.  of  Dubois   2*4  wood. 

crossing  St  Aubin  and  Chene   4  iron. 

f roxn  80  ft  e.  of  Dubois  to  Orandy   8  " 

4*         from  Joa  Campau  to  McDougall   2*4  wood. 

crossing  Mitchell   4  iron. 

from  w.  line  of,  to  291  ft.  e.  of  McDougall.  #.  ,.  4 

e.  from  CoUins  146  ft     4 

**         from  Woodward  to  Third   6 


116  BOARD  UP  WATER  COMMISSIONERS. 

LOCATION 

Willis  are.,  from  Fourth  to  Crawford   4 

from  81xth  to  Eighth   4 

e.  from  Twelfth  215  ft   8 

**         crossing  Twelfth   4 

Winder  it.,  from  Woodward  to  Orleans   4 

W,ing  pl .  from  Nineteenth  to  alley  w.  of  Eighteenth   4 

Wlnslow  are.,  n.  from  Grand  River  86ft   4 

Winter  at.,  e.  from  Dequlndre  481  ft   4 

Witherell  St.,  from  e.  line  of  Woodward  to  Miami  1   16 

from  Woodward  to  Miami   6 

"  from  Miami  to  Adams   4 

"  from  Adams  to  alley  n.  of   2 

Wolff  st.,  e.  from  Sootten  867  ft   4 

Woodbrtdge  St.,  from  Randolph  to  Brush   4 

e.  from  St.  Antoine  880  ft   8 

"  from  St  Antoine  to  RiTard   4 

"  from  RiTard  to  RusseU   8 

from  RusseU  to  Orleans.   4 

from  Orleans  to  Dubois   6 

"  w.  from  Jos.  Campau  800ft   fy$ 

**  e.  from  Jos.  Campau  400ft   4 

crossing  Leib  w.  side  84  ft   4 

w.  from  Leib  800  ft   Jrfcl 

alley  a  of,  from  Bates  to  Randolph   4 

alley  s.  of,  from  Brush  to  810  ft.  e.  of  Beaubien   8 

crossing  Woodward   S 

from  Woodward  to  Oriswold.   6 

from  Oriswold  to  First   4 

from  First  to  Second   6 

Woodland  are.,  from  16  in.  main  to  e.  line  of  Woodward. . ,   6 

e.  from  Woodward  780  ft   4 

Woodward  are.,  from  Atwater  to  Jefferson   16 

e.  side,  s.  from  Atwater  846  ft   8 

w.  side,  a  from  Atwater  171  ft   4 

from  Jefferson  to  Soldiers'  Monument   84 

from  Atwater  to  Adams.   8 

from  Adams  to  Baltimore   10 

from  Baltimore  to  Pallister   8 

from  N.  Boulerard  to  Woodland   16 

from  High  to  800  ft  n.  of  Canttetd   4 

from  Bagg  to  Edmund  pi   84 

alley  e.  of,  from  alley  *.  of  Atwater  to  alley  n.  of  Jefferson  4 

alley  e.of ,  from  alley  n.of  Jefferson  to  alley  n.of  Congress  4 

alley  e.  of.  from  Uratiot  to  alley  a  of   6 

alley  e.  of,  from  Uratiot  to  alley  a  of  Witherell   4 

alley  e.  of,  from  Elisabeth  to  alley  a.  of   s 

alley  e.  of,  crossing  Elisabeth   4 

alley  e.  or,  from  (Columbia  to  Montcalm   4 

alley  w.  of,  from  Atwater  to  alley  a  of  Jefferson   4 

alley  w.  of,  from  n.  of  Jefferson  to  Lamed    4 

alley  w.  of.  from  Lamed  to  Congress   8 

alley  w.  of,  from  (Ymgrea*  to  alley  n.  of   4 

alley  w.  of,  from  alley  n.  of  Michigan  to  alley  a  of  Park  4 

alley  w.  of,  from  Montcalm  to  High    4 

Woodward  are.  terrace,  from  Woodward  to  John  R.   4 

Wreford  are.,  front  (Irand  Rirer  to  88  ft.  e,  of  Hulllran.    4 

Xender  pi  ,  w  from  Mt.  Elliott  »4  ft   4 
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DETROIT  WATER  WORKS. 


METER  RATES. 

First  3,000  Cable  feet,  each  month,  each  100  gallons.  %  of  a  cent. 

All  over,  each  100  gallons   H  of  a  cent. 


A88E83MEN T RATES. 
Fbom  July  1st,  1886. 

PUt  AKXTB 

For  Family,  household  purposes   to  00 

Green  Houses.— Special  rates. 

Private  Stables,  for  each  horse   S  00 

Livery  Stables,   *  00 

Dray  and  Team  Horses,  each   1  00 

Cows,  each   1  00 

Stores  and  OAccs,   $2  00  to  to  00 

Bakeries,  average  daily  use.  for  each  barrel  of  flour   8  50 

Saloons,  Groceries  and  Provision  Stores,  from              $8  oo  to  100  00 

Bar,  with  faucet,  from  8  00  to  50  00 

Fish  Houses                                                                10  00  to  loo  00 

Slaughter  House*.— Special  rates. 

Hotels  and  Taverns,  In  addition  to  family  rate,  each  room   1  00 

Boar  dine  Schools,  each  room.   1  00 

Public  Schools,  from  $5  00  to  50  00 

Building  Purposes,  each  1  M  brick   ft 

"               "           "    100  yards  plastering   10 

"               "           •*    perch  stone   1H 

Printing  Onlces.  Special  rates. 

Batcher  Stalls,  each  not  less  than   8  00 

Workshops,  for  10  persons  or  under   S  00 

"           for  each  additional  10  persons.   I  00 

Estimated  quantities  of  water  each  100  gallons   n 

Boarding  Houses,  in  additional  to  family  rate,  each  boarder   1  Oft 


FIXTURES. 

Bath  Tabs,  for  families,  1st  tub,  ft:  each  additional   $1  00 

Bath  Tabs,  public,  each  tub   5  00 

water-closets,  for  a  family,  1st  closet,  $S  00:  each  additional  $3  00 

$3  00  to  lino 

Water-closets,  for  Hotels,  Stores,  Factories,  etc.,  for  10  per- 
sons, $5  00:  each  additional  person.   tft 

Bod  Water-closets,  not  less  than   6  00 

I'rinals,  not  less  than   t  00 

W ash-Hand  Basins,  for  family  $1  00  to  8  00 

"          **                 for  other  purposes,  each  person.   to 

Permanent  Waah  Tabs.   t  oo 

Hose,  for  lawn  sad  street  sprinkling  purposes.   /rer. 

Hose,  for  other  purposes  $t  00  to  80  00 

Fo  an  tains  5  00  to  to  oo 

Street  Sprinklers,  each  wagon    150  00 

Where  there  is  a  waste  of  water  a  proper  increase  of  rates  will  be  made. 


REPORT 

OF  THE 

BOARD  OF  WATER  COMMISSIONERS 

OF  THE 

CITY  OF  DETROIT. 


Water  Commissioners'  Office. 

Detroit,  January  — ,  1893. 
7b  ike  Common  Council  of  the  City  of  Detroit  : 

The  Board  of  Water  Commissioners  respectfully  submits  its 
annual  report  for  the  year  ending  December  31,  1892. 

Accompanying  this  report  to  your  honorable  body,  are  the 
reports  of  the  Secretary,  upon  the  general  management  and 
financial  transactions  of  the  Board,  and  of  the  several  heads  of 
departments,  to  which  your  careful  attention  is  respectfully 
invited. 

Our  fellow-citizens  will  be  pleased  to  learn  that  the  long  and 
vexatious  litigations  growing  out  of  the  Hurlbut  will,  have  at 
last  come  to  a  conclusion.  The  Board  will  soon  be  in  the  posi- 
tion to  improve  considerably  the  Water  Works  park,  as  it  will 
be  remembered  that  the  income  from  this  entire  legacy  is  to  be 
used  to  beautify  the  said  grounds  and  for  no  other  purpose. 

On  the  first  day  of  August  next,  water  bonds  to  the  amount 
of  #146,000  will  become  due  and  payable.  There  will  be  in 
the  sinking  fund  at  that  time  something  over  $75,000.  It  will 
be  necessary,  therefore,  to  make  up  the  difference  of  $71,000, 
either  from  the  general  fund  or  by  the  issuance  of  new  bonds. 
The  Secretary  has  estimated  that  at  that  time  there  will  be  in 
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the  general  fund,  at  least  175,000,  which  we  believe  to  be  cor- 
rect, and  it  is  the  unanimous  opinion  of  the  members  of  this 
Board  that  the  interests  of  the  city  affected,  would  be  best  con- 
served by  the  payment  of  this  balance  from  this  fund. 

The  building  of  an  additional  engine  and  the  necessary  con- 
struction for  its  operation  have  already  commenced,  and  will 
be  completed  by  the  first  of  July.  It  will  be  seen  by  the 
Engineer's  report,  that  it  was  not  increased  consumption  that 
required  this  construction,  as  the  quantity  pumped  in  1892  was 
considerably  less  than  that  of  1887,  five  years  ago. 

The  unusual  and  unexpected  demand  for  water  during  the 
protracted  heat  and  drouth  of  July  and  August  practically 
exhausted  the  pumping  capacity  of  the  'Works,  and  forced  this 
step  upon-  the  attention  of  the  Board.  The  possibility  of  its 
recurrence  made  it  necessary  to  provide  for  such  a  contingency, 
and  for  this  reason  only  is  the  new  engine  being  purchased. 

We  feel  that  we  have  reason  to  congratulate  ourselves  upon 
the  condition  of  the  Works  at  this  time,  and  upon  the  changes 
or  innovations  introduced  in  its  operation.  The  establishment 
of  an  oil  plant  by  which  there  is  an  annual  saving  of  over  ft 12,000 
in  the  cost  of  fuel  could  not  have  happened  more  opportunely , 
as  the  condition  of  the  natural  gas  supply  would  have  foroed 
us  months  ago  to  resort  again  to  the  use  of  coal,  which  at  the 
present  prices  would  have  made  our  expense  for  pumping 
water  over  #18,000  more  than  it  now  costs  with  oil. 

The  thorough  efficiency  of  the  Works,  and  an  economical 
administration  of  its  affairs,  we  b*ve  aimed  to  aooompHsh. 
And  when  we  consider  that  the  operating  expenses  of  1802 
were  $2,00(1  less  than  those  of  1888,  notwithstanding  that  the 
population  has  increased  50,000,  with  all  the  accompanying 
mechanical  and  industrial  pursuits  that  have  been  established 
during  this  time,  we  certainly  feel  a  just  pride  in  the  results 
which  the  introduction  of  remedial  measures  have  produced. 

The  efficiency  of  the  Works  has  also  been  improved  in  vari- 
ous particulars,  especially  that  of  equalising  the  head  of  water 
throughout  the  city  to  such  an  extent  as  to  cause  complaints  of 
a  short  or  insufficient  supply  to  almost  entirely  cease. 
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We  are  also  gratified  to  state  that  under  arrangements 
entered  into  with  the  Board  of  Public  Works  at  the  beginning 
of  the  year,  harmony  has  prevailed  in  our  relationship  with  that 
Board,  and  we  desire  to  add  further  that,  with  all  the  other 
departments  of  our  municipal  government,  the  conduct  of 
mutual  affairs  has  been  most  pleasant  and  influenced  simply  to 
the  accomplishment  of  the  public  good. 

All  of  which  is  respectfully  submitted. 

SAMUEL  G.  CA8KEY, 
AUGUST  GOEBEL, 
HENRY  M.  DUFFIELD, 
J.  L.  HUDSON, 
FRANK  E.  KIRBY, 

Commissioners. 


REPORT  OF  THE  SECRETARY. 


Detroit,  January  2d,  1893. 
To  the  Board  of  Water  Comnumioners : 

Gentlemen, — I  have  the  honor  to  present  herewith  my 
report  of  the  general  transactions  and  operations  of  the  Works 
for  the  past  year,  together  with  a  detailed  statement  of  the 
financial  affairs  of  the  Board. 

Probably  the  most  important  operation  of  the  Board  has  been, 
for  the  last  four  years,  and  is  to-day,  its  determined  efforts  to 

REDUCE  THE  WASTE  OF  WATER. 

It  is  an  established  fact  the  world  over,  that  the  consumption 
of  water  increases  much  more  rapidly  than  the  population, 
where  no  means  are  in  use  to  keep  a  record  individually  of  such 
consumption. 

Various  reasons,  other  than  the  true  one,  are  often  given  for 
this  increased  consumption.  A  certain  portion  of  this  increase 
is  often  ascribed  to  the  growth  of  the  manufacturing  and  busi- 
ness interests  of  a  community;  but  when  it  is  considered  that  if 
a  certain  business  interest  will  provide  support  for  ten  families 
and  that  the  establishment  of  a  similar  interest  will  provide 
for  ten  additional  families,  it  seems  to  be  a  fact  that  the  /iro 
rata  of  families  in  their  relationship  to  business  must  necessarily 
remain  the  same,  and  that  some  other  cause  must  be  sought  for. 

In  establishing  and  illustrating  certain  facts,  I  am  obliged  to 
have  recourse  to  tabular  statements,  and  although  figures  must 
necessarily  be  dry  and  uninteresting,  yet  I  earnestly  invite 
careful  attention  to  the  tables  herewith  introduced. 

To  illustrate  the  rapid  growth  in  the  consumption  of  water 
from  year  to  year,  I  have  prepared  the  following  table,  showing 
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the  number  of  families  supplied,  the  total  quantity  of  water 
pumped,  and  the  pro  rata  quantity  for  each  family  in  each  year 
during  the  entire  time  that  the  Works  have  been  under  a  Com- 
mission and  a  record  kept : 


Teabs.  i 


Families 
Supplied. 


1832. . 
1858. . 
1854. . 
1855. . 
1856. . 
1857. . 
1858.. 

1859.  . 

1860.  . 

1861.  - 

1862.  . 

1863.  . 
1864. . 

1865.  . 

1866.  . 
1867. . 
1868 
1869. . 
1870. . 
1871. . 

1872.  . 

1873.  . 

1874.  . 
1875. . 
1876. . 
1877.. 

1878.  . 

1879.  . 
1880.. 
1881.. 
1882.  . 
1888.  . 
1884.. 
1885.. 
188«.  . 
1887.. 
1888. . 
1889. . 
1890.  . 
1891.. 
1892.. 


4.288 
4,619 
5,382 
5,706 
6,189 
6,474 
6.794 
6,750 
7,128 
7,275 
7,699 
7.993 
8,851 
9,089 
10.242 
11,544 
12,774 
13,722 
14,896 
16,03* 
17,019 
18,853 
19,606 
20,102 
20,345 
20.603 
21,341 
22,465 
28,749 
25,442 
27,415 
29,424 
30,533 
31,946 
34.486 
36,863 
39,158 
41.467 
43.988 
46,400 


Watbr  Pumped. 


TOTAL  QUANTITY.  I  pA™*y> 


285,840,275 
308,581,743 
876,265,126 
542.807,864 
692,124,805 
697,190,523 
718,091,207 
782,112.587 
870.036.451 
895.129,423 
994,945,829 
1.085.798.048 
1,019  890,256 
1,040,514,887 
1,196,817,922 
1,425,535.230 
1,666.545,125 
1,946,810,325 
1,866,060.068 
2,800,150.605 
2,782,292,578 
3,198,893,948 
3,289,872,685 
4,207,454,260 
4,065.134.470 
4,218,289.790 
4.845,743,830 
5.129,599,110 
5,552,965.310 
6.543,127,968 
6,284,000.742 
7,379,327,788 
8,510,614,140 
9,970.829,580 
10,576,571.254 
13,168  859,808 
14,880,166,670 
12,875,334,453 
12,120.944.582 
12,057,261,236 
12,276,612,482 


70,868 
81,460 
102,765 
121,297 
112,650 
110,919 
115,118 
125,185 
125.579 
136,762 
134.584 
127.410 
125.675 
131,622 
189,186 
144,864 
152,400 
136,000 
154,414 
173,513 
187.980 
174.511 
214.600 
202,225 
207.090 
210,927 
240.348 
247,183 
279,722 
248,062 
269,170 
289,260 
326,886 
331,070 
381,860 
390.098 
328.880 
292,300 
274,470 
264.582 


Remarks. 


Average  per  cent, 
of  increase  from 
1852  to  1888— 
12.86. 


Average  per  cent 
of  increase  from 
1879  to  1888,  in- 
clusive, 8.5. 


Commenced  Metering. 
Average  per  cent 

of  decrease  since 

1888,  11}. 
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A  glance  at  the  right  hand  column  will  give  the  fact  that  the 
pro  rata  quantity  for  each  family  supplied,  increased  from 
70,000  gallons  in  1853  to  890,000  in  1888,  an  average  annual 
increase  of  12.86  per  cent.,  and  an  average  increase  during  the 
ten  years  previous  to  1888  of  8.5  per  cent. 

In  consideration  of  the  fact  that  in  London,  Eng.,  where 
waste  is  reduced  to  a  minimum  but  about  55,000  gallons  is  the 
pro  rata  per  family  per  annum,  and  in  Providence,  where  meters 
are  almost  in  general  use,  the  pro  rata  is  less  than  75,000,  I 
cannot  but  believe  that  this  column  of  figures,  with  its  broad 
base  of  390,000  gallons  in  1888,  is  but  a  monument  to  the  ever- 
growing habit  of  wastefulness  in  man,  and  that  the  figures 
thereafter,  with  those  of  1888  as  a  base,  form  another  column 
which  is  fast  becoming  a  monument  to  the  efficiency  of  the 
meter  system. 

C  OST  OF  PUMPING  WATER. 
For  the  purpose  of  proving  that  the  average  cost  of  pumping 
one  million  gallons  of  water  has  been,  with  the  use  of  coal, 
$4.45,  I  have  prepared  a  table  giving  the  exact  expenses  each 
year  for  the  past  ten  years  : 


Years. 

|No.  or  Gallons 
1  Pumped. 

Total 
Ann dal 
Expense. 

Cost  peb 
i  Million. 

1888.. 

7.879,827,188 

$30,678  72 

$4  15 

1884.. 

8,510.614.140 

32,172  81 

3  78 

1885.. 

9,970,829,580 

35,581  53 

3  56 

1880.. 

10,576.571.254 

86,628  19 

8  46 

1887.. 

i  18,168,859,808 

57,352  94 

4  85 

1HH8.. 

1  14,880,166,670 

60,284  11 

4  19 

1889.. 

12,875,884,453 

61,560  48 

4  82 

1890.. 

12.120.944,532 

54.448  49 

4  49 

1891.. 

12,057.261.286 

58,012  77 

4  89 

18U2.. 

12,270.612,482 

53.287  39 

4  27 

Remark*. 


P rewire  increased. 


Rate  reduced  by  use 
of  oil  Not. and  D*c, 


Previous  to  1887  the  average  cost  was  leas,  bat  that  year  and 
since,  with  certain  variations  due  almost  entirely  to  the  charac- 
ter of  the  coal  purchased,  the  average  cost  previous  to  1892  ha* 
been  #4.45.    This  increase  in  due  to  the  fact  that  in  1887  the 
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Reservoir  was  abandoned  and  the  pressure  materially  increased 
throughout  the  city. 

THTRCTOOTTIOK  OF  HE1W. 

In  the  spring  of  1 889,  the  placing  of  meters  was  commenced 
and  has  been  steadily  and  systematically  continued  until,  at 
the  close  of  the  year,  all,  practically,  of  the  manufacturing  and 
business  interests  of  the  city  are  so  supplied.  The  causes  that 
led  to  this  step  and  some  of  the  results  therefrom  have  been 
fully  discussed  in  my  previous  repqrts. 

I  desire,  however,  to  reprint  a  table  that  appears  in  my  re- 
port of  1890.  To  me  it  is  a  convincing  argument  of  itself, 
for  the  use  of  meters,  and  fully  illustrates  the  injustice  of  sell- 
ing water  to  consumers  under  the  system  of  assessments  made 
by  estimating,  or  rather  guessing  what  the  quantity  is  that  is 
being  consumed. 

A,  B,  C,  etc.,  represents  certain  consumers  in  the  city. 

The  second  column  shows  the  quantity  of  water  that  each 
one  was  found  to  be  consuming  by  attaching  meters  to  their 
service  pipes. 

The  third  column  shows  the  amount  each  paid  monthly  pre- 
vious to  being  metered. 

The  fourth  column  shows  the  rate  per  1000  gallons  that 
each  one  paid  under  the  assessment  plan. 


CONSUMERS. 


A. 
B 
C. 
D. 
E 
P. 
6. 
H. 
I. 
K 
L 
M 
N 
0 


Monthly  Consumption 

Monthly 

Paid  for  1,000 

AS  PEB  METER. 

Assessment. 

Gallons. 

588,500  gals. 

$7 

50 

1±  cents. 

132,000  44 

2 

00 

8,429,808  44 

36 

66 

1 

581,875  44 

33 

33 

6±  44 

185,250  44 

1  13 

67 

7J  44 

2,697,831  44 

j  119 

16 

^  - 

472,201  " 

39 

66 

8f  " 

259,812  44 

17 

50 

6f  44 

188,850 

28 

33 

20 

727, 125  44 

50 

00 

6|  44 

2,127,050  44 

53 

33 

2i  44 

270,750  " 

37 

66 

14 

1,352,850  44 

!  142 

00 

10,  44 

462,818  44 

'  43 

1 

00 

9*  44 
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It  will  be  seen  by  the  above  statement  that  but  one  of  these 
consumers  paid  20  cents  per  1,000  gallons,  which  is  the  rate 
charged  when  the  quantity  is  estimated,  while  one  paid  only 
one  cent  per  1,000  gallons,  or  one-twentieth  of  the  amount 
charged  the  former. 

It  is  a  well  known  principle  of  good  government  that  the 
most  careful  espionage  should  be  maintained  upon  the  weights 
and  measures  that  are  in  use  for  the  purpose  of  measuring  the 
quantities  of  articles  that  are  for  sale;  and  yet,  in  every  com- 
munity where  the  assessment  plan  is  in  operation,  the  people 
collectively  are  selling  water  to  themselves  individually  by 
meaus  of  a  measure  that  is  more  like  an  elastic  bag  than  any- 
thing else,  that  expands  for  some  and  shrinks  for  others. 

FINANCIAL  SAVING  EFFECTED. 

To  properly  estimate  the  financial  saving  effected  by  the 
restri  ctive  measures  adopted  by  the  Board,  it  will  be  necessary 
to  make  an  estimate  of  the  quantity  of  water  that  would  have 
been  pumped  each  year  had  the  circumstances  remained  the 
same.  By  an  examination  of  the  first  table  it  will  be  seen 
that  the  average  increase  in  the  pro  rata  for  each  family  dur- 
ing forty  years  has  been  12-^  per  cent,  and  that  this  per  cent, 
for  the  past  ten  years  has  been  8f^. 

Using  this  latter  per  cent,  of  increase  we  have  the  following 
table. 


YEARS. 

FAMILIES 

WATER  PUMPED— ESTIMATED. 

Supplied. 

Total  Qtaxtity. 

Pn  Family. 

1889 

39,158 

16,573,858,448 

423.256 

1H90 

41,467 

19,042,973,344 

459.232 

ftfll 

48,933 

81. 890, 320, 178 

498.266 

1*92 

46,400 

25,084.075,200 

540.618 

Die  total  quantity  of  water,  according  to  this  estimate,  that 
would  have  been  pumped  during  the  four  years,  is  82,591,827,- 
&nd  the  quantity  that  was  actually  pumped  was  49,330,152,* 
fOft,  showing  a  saving  of  33,201,674,407.    By  reference  to  the 
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second  table  it  will  be  seen  that  the  cost  of  pumping  one  mil- 
lion gallons  of  water,  for  five  years  previous  to  1892  has  been 
at  the  rate  of  14.45  per  million.  Multiplying  the  number  of 
gallons  of  water  saved  by  the  cost  of  pumping,  shows  a  saving 
of  $148,014.45  in  the  expense  of  pumping  water  alone. 

The  extension  of  the  Works  which  seemed  imperative  upon 
the  Board  in  the  spring  of  1889,  and  which  your  honorable 
body  estimated  would  cost  at  least  $600,000,  has  been  saved 
also,  at  least  up  to  the  present  time.  The  interest  upon  this 
amount  would  have  been  $24,000  per  annum,  and  for  four 
years  $96,000. 

The  meters  including  superintendency  and  every  other  ex- 
pense incident  to  their  introduction  have  cost  the  Board  dur- 
ing the  four  years  $80,224.47. 

The  Superintendent  of  the  meter  department  reports  that  the 
present  valuation  of  these  meters  in  service  and  in  stock,  in- 
cluding tools,  etc.,  is  $71,618.37. 

In  conclusion  then  we  have  the  following: 

Meters.  Dr. 

To  Expense  $80,224.47 

By  present  values  

By  pumping  expenses  saved  

By  interest  saved  

$80,224.47 

Balance  in  favor  of  the  meters  


Cr. 

$  71,618.37 
.  148,014.45 
96,000.00 

$315,632.82 
.$235,408.85 


REDUCTION  IN  WATER  RATES. 

One  year  ago,  in  your  report  to  the  Common  Council,  these 
words  were  used,  "The  cost  of  running  the  water  department 
of  any  city,  depends  largely  upon  the  quantity  of  water  which 
the  Works  are  called  upon  to  supply.  If  the  supply  can  be  re- 
duced so  can  the  cost.  If  the  cost  can  be  reduced  so  can  the 
rates  for  water;  and  that  precisely  is  what  your  Commissioners 
are  doing  to-day" 

I  think  I  have  already  proved  conclusively  all  except  the 
last  proposition,  and  now  let  us  see  about  that 
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I  am  again  obliged  to  have  recourse  to  a  tabular  statement 
which  shows  first  the  years,  second  the  total  number  of  fami- 
lies supplied,  third  the  total  rates  received,  and  fourth  the 
pro  rata  amount  for  each  family. 


YEARS. 

Familibb. 

Watbb  Ratxs. 

Pbr  Family. 

1876 

_  — 

20.102 

$205,624  74 



$10  22 

1877 

20,845 

210,288  12 

10  88 

1878 

20,608 

208,198  95 

10  10 

1879 

21,841 

218,110  18 

10  22 

1880 

22,465 

227,452  78 

10  12 

1881 

28,749 

241,884  82 

10  18 

1888 

25.442 

261,725  79 

10  28 

1888 

27,415 

280.049  06 

10  21 

Would  Hatb  Rs- 

1884 

29,422 

800.467  24 

10  21 

cutd  at  At- 

BLUU  $10. tl. 

1885 
1886 

80.588 
81,946 

818,205  10 
814.952  81 

10  25 
9  85 

$826,168  66 

1887 

84,486 

822,884  59 

9  86 

852.102  06 

1888 

86,868 

844.815  26 

9  84 

876,871  28 

1889 

89,158 

867,925  27 

9  89 

899,808  18 

1890 

41,467 

887,877  78 

9  85 

428,878  07 

1891 

48,938 

889,079  97 

8  85 

448,555  98 

1892 

46,400 

402,584  98 

8  67 

478,744  00 

There  was  a  reduction  in  the  rates  in  1886.  I  have  taken  ten 
years  previous  to  that,  simply  to  establish  this  fact,  that  when 
the  schedule  of  rates  is  unchanged,  notwithstanding  the  fact 
that  the  rates  received  are  from  all  purposes,  business  as  well 
as  families,  the  pro  rata  per  family  remains  practically  the  same. 

In  1876  the  pro  rata  was  $10.22,  and  in  1885,  ten  years  after, 
the  pro  rata  was  $10.25.  The  average  pro  rata  for  these  ten 
years  was  $10.21,  by  which  I  can  multiply  the  number  of  fam- 
ilies supplied  each  year  and  ascertain  almost  the  exact  amount 
that  would  have  been  received,  had  the  same  rates  been  in  force. 

In  the  year  1886  the  Board  reduced  the  rate  for  household 
purposes  for  a  family  to  $5.00  per  annum.  This  went  into 
effect  July  1,  and  affected  the  receipts  of  that  year  for  six 
months  only.    In  1887,  1888,  1889  and  1890  the  average  pr* 
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rata  was  reduced  to  $9.36,  which  caused  a  reduction  in  our 
receipts  of  over  $30,000  per  annum. 

In  1891  the  hose  tax  was  abated,  the  reduction  being  about 
$20,000  per  annum,  affecting  the  receipts  of  one-half  of  189l) 
bat  all  of  1892.  At  this  time  the  meter  rates  were  also  reduced 
from  ten  cents  per  1,000  gallons,  first  to  six  and  two-third  cents, 
then  to  five  cents,  and  finally  to  three  and  one-third  cents 
where  it  now  stands. 

The  pro  rata  of  1891  was  reduced  to  $8.85  and  that  of  1892 
to  $8.67,  making  the  receipts  of  the  latter  year,  affected  by  all 
these  reductions,  $71,209.02  less  than  they  would  have  been 
under  the  schedule  of  six  years  ago,  and  this  reduction  is  due 
as  follows: 

To  reduction  in  rates  for  family  use  $80,000  00 

 -   hose  tax   20,000  00 

 meter  rates   21,209  02 

This  amount,  $71,209.02,  the  Board  are  saving  each  year 
directly  to  the  water  rate  payers,  and  are  still  enabled  to  meet 
all  outstanding  obligations,  the  expense  of  operating  the  Works 
and  also  of  all  construction  and  extension,  which,  on  account 
of  the  rapid  growth  of  our  city  and  increased  limits,  has  neces- 
sarily been  very  large. 

METER  RATES. 

As  shown  by  last  year's  report,  there  is  no  city  in  the  world 
that  supplies  water  as  cheaply  to  the  ordinary  consumer  as 
Detroit,  300  gallons  of  water  for  one  cent!  Considerable  has 
been  said  at  various  times  as  to  whether  the  placing  of  meters 
did  not  discriminate  against  those  who  were  thus  supplied. 
Let  us  see.  Last  year  we  supplied  to  the  entire  consumption 
that  was  metered  1,589,885,250  gallons,  for  which  we  received 
$81,585.62,  or  .Qd8  cents  for  each  1,000  gallons. 

During  the  same  time  we  supplied  all  the  consumption  that 
was  uot  metered  10,686,727,282  gallons,  for  which  we  received 
1840,949.36,  or  for  each  1,000  gallons,  .034  cents. 

It  must  be  remembered,  however,  that  the  unmetered  con- 
•amption  includes  all  water  for  the  Fire  Department,  and  all 
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water  for  parks,  fountains,  eto.  Conld  this  amount  be  elimi- 
nated from  the  gross  amount,  I  have  no  doubt  but  that  the 
rate  for  1,000  gallons  under  either  manner  of  distribution  would 
he  the  same,  or  nearly  so. 

OIL  PLANT. 

During  the  year  1801  the  attention  of  the  Board  was 
attracted  to  the  use  of  crude  oil  as  a  fuel,  and  information 
■nd  results  of  experiences  were  sought  for  far  and  wide.  The 
Hoard  finally  became  perfectly  satisfied  that  with  proper  com- 
bustion, 168  gallons  of  oil  equaled  in  duty  one  ton  of  coal,  and 
b  oil  could  probably  be  contracted  for  at  about  one  and  one* 
half  cents  per  gallon,  and  as  coal  had  cost  the  Board  in  the 
coal  houses  on  an  average  of  $4.25  per  ton,  it  was  safely  esti- 
mated that  there  would  be,  under  proper  conditions,  a  saving 
f  $1.73  per  ton  of  coal,  or  upon  the  basis  of  the  consumption 
of  1890  (7616.50  tons),  a  saving  annually  of  $13,176.54. 

On  the  20th  day  of  April,  1892,  a  contract  was  entered  into 
with  the  National  Supply  Co.,  of  Chicago,  for  an  Oil  Plant 
complete,  including  a  pipe  line  of  10,000  feet  to  R.  R.  track  in 
i  be  sum  of  $12,500. 

The  Plant  consists  of  two  tanks,  each  with  a  capacity  of 
1,873  barrels,  inclosed  in  a  brick  house  neat  and  tastefully  con- 
structed with  corrugated  iron  roof,  a  suction  pipe  to  boilers 
with  two  Snow  Duplex  Pumps  in  boiler  house  connected  in 
batteries  to  be  used  alternately,  and  two  oil  burners  under  each 
mF  four  boilers  with  the  necessary  steam  and  oil  connections 
thereto. 

The  Pipe  Line  is  of  3-inch  wrought  iron  pipe  and  runs 
from  Tank  House  through  grounds  to  Jefferson  avenue,  west 
on  Jefferson  to  Baldwin,  north  on  Baldwin  to  Cham  plain,  west 
on  Champlain  to  Bellevue,  thence  north  to  Kercheval,  and  west 
again  to  Belt  Line  R.  R.  track.  The  line  pump  station  house 
in  built  on  the  west  side  of  this  track  and  on  a  line  with  Ker- 
cheval street,  is  of  brick  and  contains  two  Duplex  Snow 
Pumps  with  8-inch  steam  cylinder,  4-inch  oil  cylinder  and  10* 
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inch  stroke,  and  a  20- horse  vertical  boiler  trimmed.  The  entire 
length  of  the  pipe  line  is  12,412  feet. 

The  pumping  station  is  29  feet  above  the  tank  house  and  the 
number  of  gallons  that  can  be  discharged  through  the  pipe  by 
gravity  alone  is  33£  gallons  per  minute. 

The  pipe  line  will  hold  113  barrels  of  oil,  but  which  can  be 
pumped  out  by  means  of  an  extra  suction  pipe  connected  with 
the  pumps  in  the  boiler  house. 

The  boilers  at  the  Works  are  Marine  boilers  and  the  same 
that  were  placed  there  about  16  years  ago,  and  though  by  no 
means  the  best  adapted  for  the  burning  of  oil,  or  coal  for  that 
matter,  yet  the  results  so  far  have  been  fully  up  to  the  expec- 
tation of  the  Board. 

During  the  months  of  August,  September  and  October,  a 
portion,  about  two-fifths,  of  the  fuel  consumed  was  of  coal,  as 
the  Board  desired  to  relieve  the  pressure  against  the  walls  in 
the  coa>  house,  which  gave  evidence  of  giving  way,  and  which 
it  became  necessary  to  repair  immediately. 

In  November,  oil  was  used  exclusively  and  showed  a  saving 
of  over  $  1,000  as  compared  with  the  coal  then  in  use. 

In  December  the  saving  effected  amounted  to  $1,112.  This 
saving  is  estimated  on  the  old  price  of  coal,  $4.25  in  the  coal 
house.  If  the  present  price  of  coal  betaken  into  consideration, 
and  I  think  it  should  as  the  price  of  oil  undoubtedly  is  affected 
thereby,  this  saving  is  practically  over  $600  more  a  month. 
The  average  monthly  consumption  of  coal  in  1890  was  634  tons, 
which  at  the  present  markot  price  would  have  cost  the  Board 
at  least  $5.25  per  ton.  Another  saving  by  the  use  of  oil  is  that 
of  labor,  which  I  have  not  spoken  of  before.  Our  force  at  the 
pumping  works  is  reduced  as  follows: 

One  fireman,  salary  per  month   $55  00* 

Three  coal  passers,  each  $45  00   1&5  00 

Total  saving  each  month  $190  00 

or  $2,280  each  year. 
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THE  NEW  ENGINE. 

Daring  the  months  of  July  and  August  there  was  such  a 
prolonged  season  of  heat  and  drought  as  to  be  almost,  if  not 
quite,  an  epidemic. 

At  certain  times  during  the  day,  so  great  was  the  consume 
tion  of  water  at  this  time  that  all  three  of  the  engines  were 
required  to  satisfy  the  demand,  pumping  some  hours  at  the  rate 
of  three  million  gallons  per  hour.  This  was  the  firht  time  in 
the  history  of  the  Works  that  it  became  necessary  to  run  the 
three  engines  at  the  hame  time,  which  was  not  due  in  the  lea*t 
to  the  increased  uses  or  increased  consumption  owing  to  the 
growth  of  the  city,  inasmuch  as  the  total  amount  pumped  dur- 
ing the  year  was  much  less  than  in  1887. 

It  was  nothing  more  nor  less  than  an  epidemic,  and  an  epi- 
demic that  was  possible  to  occur  again,  and  for  that  reason  the 
Board  of  Water  Commissioners  deemed  it  its  imperative  duty 
to  prepare  for  its  recurrence. 

It  is  an  absolute  necessity  that  there  should  be  at  all  time* 
one  engine  in  reserve,  as  accidents  and  breakages  are  liable  to 
occur,  in  fact  are  sure  to  occur,  as  our  experience  teaches  us. 
Had  the  slightest  occurred  at  the  time  above  referred  to,  a 
great  many  consumers  would  have  been  deprived  of  water, 
especially  in  the  northerly  portions  of  the  city. 

For  these  reasons  it  was  determined  by  the  Board  to  pur- 
chase another  engine,  notwithstanding  the  fact  that  the  annual 
consumption  is  steadily  but  surely  decreasing.  It  wa«  the 
strongly  expressed  wish  of  the  Board,  in  referring  this  matter 
to  Commissioner  Kirby  for  investigation,  to  procure  an  engine 
of  the  very  latest  improved  pattern,  and  one  that  would  per- 
form the  work  required  at  the  very  least  expense. 

Commissioner  Kirby  visited  various  cities  and  examined  their 
pumping  engines,  and  Chief  Engineer  Edwards  and  First 
Assistant  Engineer  Gould  also  visited  Chicago  and  examined 
engines  in  operation  there,  and  all  were  impressed  with  a  pref- 
erence for  the  Vertical  Triple  Expansion  Engine  manufactured 
by  the  Edward  P.  All  is  Company.    Proposals  were  solicited 
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from  that  company  and  also  from  Henry  Worth  ington  to  fur- 
nish a  Triple  Expansion  Engine,  with  foundation  and  boilers 
complete  for  operation.  The  Edward  P.  Allis  Company's  pro- 
posal was  for  a  vertical  engine  for  $90,000,  and  that  of  Henry 
Worthington  for  a  horizontal  engine  for  $87,000.  The  pro- 
f»osal  of  *the  former  was  considered  the  smallest  of  the  two  and 
was  accepted  by  the  Board. 

The  description  of  this  engine  is  as  follows: 

It  is  guaranteed  to  deliver  24,000,000  gallons  in  24  hours 
against  a  head  of  from  116  feet  to  135  feet,  and  to  develop  a 
«luty  of  130,000,000  foot  pounds  for  each  100  pounds  of  coal 
Ibest  anthracite),  in  a  24-hours'  test,  and  to  develop  a  duty  of 
120,000,000  foot  pounds  for  each  100  pounds  of  coal  in  a  con- 
tinuous test  of  30  days,  and  to  be  supplied  with  steam  at  a 
pre*5*ire  of  125  pounds  per  square  inch.  The  steam  cylinders 
will  be  3  in  number,  one  high  pressure  cylinder  28  inches  in 
diameter,  one  intermediate  cylinder  48  inches  in  diameter,  and 
one  low  pressure  cylinder  74  inches  in  diameter,  all  having  a 
stroke  of  60  inches. 

There  is  to  be  4  horizontal  tubular  boilers  (52  inches  in  diam- 
eter by  20  feet  long,  each  boiler  to  contain  49  4-inch  tubes. 

Contracts  were  also  entered  into  for  the  extension  of  the 
engine  house  on  the  west  end  to  correspond  with  the  previous 
extension  on  the  east  end  in  the  sum  of  $22,000,  which  also 
includes  the  extension  of  the  boiler  house.  This  work  has 
already  commenced  and  is  well  under  way.  The  entire  cost  of 
all  construction,  necessary  to  the  operation  of  the  engine,  will 
be  $140,000. 

DOCK. 

It  became  a  matter  of  necessity  to  do  something  in  the  way 
of  repairing  or  rebuilding  the  dock,  as  it  had  reached  such  a 
dilapidated  condition  as  to  be  not  only  an  unsightly  object  but 
dangerous  even  to  walk  over.  This  dock  forms  the  dividing 
wall  between  the  canal  and  the  settling  basin  and  extends  into 
the  river  about  800  feet  beyond  the  south  line  of  the  basin, 
being  in  all  1,900  feet  long. 
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It  was  determined  by  the  Board  to  simply  rebuild  that  por- 
tion extending  out  beyond  the  basin,  and  to  leave  the  bal- 
ance untouched  until  next  season,  when,  unless  some  good 
i  jason  should  arise  opposed  to  such  action,  to  remove  entirely 
that  portion  between  the  basin  and  canal,  thus  making  the  for- 
mer larger  to  that  extent. 

Since  the  Hoard  discontinued  the  purchase  of  coal  as  a  fuel 
(he  canal  and  dock  have  ceased  to  be  useful,  and  are  certainly 
far  from  being  ornamental,  and  it  is  the  present  opinion  of  the 
Koard  to  do  away  with  what  will  continue  to  be,  as  long  an  it 
exists,  a  source  of  endless  expense. 

INLET  PIPES 

The  contract  with  Capt.  Thos.  Davis,  of  the  season  of  1891, 
10  take  up  and  relay  what  is  known  as  inlet  pipe  No.  1,  and  to 
■  ft  tend  the  same  into  the  river  500  feet  farther,  was  not  com- 
pleted until  about  August  1st,  181)2. 

The  diver  employed  to  inspect  the  condition  of  this  pipe,  a* 
well  as  that  of  the  other  two  inlet  pipes,  reported  that  in  one 
instance  he  found  an  opening  between  the  ends  of  the  pipe* 
[§rge  enough  to  admit  the  insertion  of  a  hand,  and  that  in  a 
ijreat  many  other  instances  the  joints  were  by  no  means  water 
ght,  in  fact  that  such  a  condition  was  almost  an  impossibility 
pith  the  most  careful  attention  unless  packing  was  used.  Th«* 
Committee  on  Pumping  Works  were  instructed  by  the  Boanl 
u>  put  these  pipes  in  perfect  condition,  and  the  result  was  that 
under  instructions  from  the  committee,  a  contract  was  entered 
into  in  the  sum  of  $900  with  H.  F.  Dwyer  to  caulk  every  joint 
thoroughly  with  packing  in  all  the  three  inlet  pipes. 

This  was  accomplished  thoroughly  and  to  the  satisfaction  of 
the  committee. 

Inlet  pipe  No.  2,  running  alongside  the  dock  and  which  is 
30  feet  shorter  than  the  other  two,  was  found  in  a  bad  condi- 
tion.   From  near  the  shore  to  within  about  100  feet  from  the 
and  of  the  dock,  the  pipe  has  gradually  worked  upwards  until 
about  200  f«»«»t  of  it  is  not  more  than  two  feet  beneath  th% 
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water.  This  portion  of  the  line,  it  was  discovered,  had  been 
packed  at  the  joints  with  cement,  sewed  up  in  bags,  and  which 
were  placed  in  the  bell  end  and  hardened  there.  This  cement 
had  in  the  hardening  process  somewhat  contracted,  and  at  a 
Dumber  of  places  had  broken  and  crumbled  away.  This  inlet 
pipe  from  the  strainer  to  about  100  feet  north  of  outer  end  of 
dock  was  found  in  a  good  condition  and  was  carefully  packed 
by  Mr.  Dwyer. 

It  was,  however,  determined  by  the  committee  to  do  nothing 
further  with  this  pipe,  and  to  abandon  the  use  thereof  until 
some  time  in  the  future,  when,  if  it  was  thought. best,  that  por- 
tion nearest  the  shore  could  be  taken  up  and  relaid,  and  the 
whole  be  extended  500  feet  farther  into  the  river  to  correspond 
with  the  other  two  pipes. 

FIKST  PI  MPING  POWEK. 
Through  the  courtesy  of  Henry  Plass  and  his  sister,  Mrs. 
Wm.  H.  Hopson,  the  Board  are  now  in  possession  of  the  tirst 
pumping  power  used  in  the  city  of  Detroit  to  supply  its  citi- 
zens with  water. 

In  the  year  1825  Bethuel  Farrand,  father  of  Jacob  S.  Far- 
rand,  and  Rufus  Wells,  commeuced  the  construction  of  Water 
Works  under  an  act  of  the  Common  Council  entitled  "An  act 
granting  to  Bethuel  Farrand  and  his  legal  representatives  the 
sole  and  exclusive  right  of  watering  the  City  of  Detroit,  and 
for  other  purposes." 

Soon  after  Mr.  Farrand  transferred  his  interests  to  Mr.  Wells, 
and  in  1827  the  Works  were  pronounced  complete  and  the 
water  introduced. 

The  pump  house  was  erected  at  the  foot  of  Randolph  street. 
It  was  a  frame  building  20  feet  square  and  had  a  cupola  40  feet 
high.  The  water  was  raised  by  two  pumps  of  5  inches  bore, 
driven  by  horse  power  into  a  40-gallon  cask  at  the  top  of  the 
cupola.  From  thence  the  water  was  led  through  tamarac  logs 
of  4^  inches  interior  diameter  to  the  reservoir  which  was  situ- 
ated where  the  Water  Office  now  is. 
The  reservoir  was  16  feet  square  and  0  feet  deep,  and  was 
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constructed  of  two-inch  white  oak  planks  caulked  with  oakum 
and  placed  on  a  timber  frame  16  feet  high  and  covered  with  a 
shingle  roof.  Water  was  distributed  from  this  reservoir 
through  a  line  of  logs  3  j  inches  bore. 

The  horse  poirer  referred  to  is  the  one  now  in  possession  of 
the  Hoard. 

Mr.  Henry  Plass  has  furnished  the  Board  with  its  histor\ 
since  its  abandonment  by  the  city  in  the  year  1830.  It  wa* 
superseded  by  a  10-horse-power  engine  driving  a  rotary  pump 
and  forcing  the  water  through  a  3-inch  iron  pipe,  a  piece  of-* 
which  pipe  is  on  exhibition  at  the  Pumping  Works  today* 
The  horse  power  was  sold  to  Mr.  Fairbanks  who  four  year?* 
after  sold  it  to  Gabriel  Chene  by  whom  it  was  used  in  grind  inc 
apples.  In  18«*>8  the  late  Henry  Plass  purchased  it  of  Mr. 
Chene  and  used  it  for  some  time  in  his  cider  mill  located  on  At- 
water  street.  In  1800  lie  removed  it  to  his  farm  in  G rosso  Pointo- 
It  was  here  continued  in  its  old  service  of  grinding  apples 
until  1878  when,  in  the  words  of  Mr.  Plass,  "it  stopped  *hort 
never  to  go  again. v 

This  horse  power  has  been  removed  to  the  Pumping  Works* 
and  it  is  the  intention  of  the  Hoard  to  have  it  set  up  in  some 
convenient  place  and  preserved  as  an  object  of  interest  and 
curiosity. 

CHIEF  KNUINEEK  JoIlN  E  EDWAKDS. 

In  the  year  l8tjo,  thirty-two  years  ago,  John  K.  KdwartU 
was  appointed  Chief  Engineer  of  the  Works,  and  during  mil 
the  intervening  years  has  been  a  valuable  and  faithful  official. 
The  three  large  engines  at  the  Pumping  Works,  which  have 
been  and  still  are  objects  of  wonder  and  admiration,  were  de- 
signed by  him,  and,  at  the  time  of  their  construction,  excel  lot! 
in  economical  operation  anything  of  their  kind  in  the  country, 
and  even  to  day,  notwithstanding  the  progress  made  in  thi** 
branch  of  engineering,  are  surpassed  by  few. 

It  had  become  apparent  to  the  Hoard,  however,  during  the 
>car  that  is  pant,  that  Mr.  Edwards,  now  in  the  72nd  year  of 
hi**  life,  should  be  relieved  from  the  active  dutie*  of  hi«  po*i 


BOARD  OF  WATER  COMMISSIONERS. 


23 


tion,  and  in  order  that  it  might  still  retain  the  benefit  of  his 
knowledge  and  experience,  appointed  him  Consulting  Chief 
Engineer.  A  memorial  prepared  under  the  instructions  of  the 
Board  and  signed  by  the  members  thereof,  was  presented  him 
which  fitly  expresses  the  prevailing  sentiments  of  his  employers, 
his  associates  and  those  who  are  acquainted  with  him. 

PURITY  OF  THE  WATER. 

From  time  to  time,  there  emanates  from  some  source  a 
doubt,  and  sometimes  a  direct  denial,  of  the  purity  of  the 
water  supplied  the  city.  We  did  not  escape  this  the  past 
year ;  in  fact  considerable  agitation  prevailed  in  the  public 
mind,  inasmuch  as  the  origin  of  the  assertion  of  its  impurity 
waft  of  such  authority  as  to  almost  demand  credibility. 

It  happened  however  very  fortunately  for  the  Works  and  the 
people  that  at  this  time  Dr.  J.  E.  Clark,  a  recognized  author- 
ity in  chemical  analysis,  was  just  completing  a  paper  to  be  read 
before  the  Detroit  Chemical  Society,  in  which  the  purity  of 
Detroit  River  water  was  treated  exhaustively. 

He  closes  his  paper  with  these  words:  "The  result  of  my 
analysis  demonstrates  clearly  that  the  water  supply  of  our  city 
is  unexcelled,  far  purity,  by  that  supplied  to  any  other  large 
rtty  in  the  Union." 

His  paper  together  with  an  analysis  made  by  the  Health 
Officer,  Dr.  Samuel  P.  Duflield,  will  be  found  at  the  close  of 
this  volume. 

I  presume  now  that  we  can  rest  in  peace,  for  a  few  years  at 
least,  as  far  as  the  unquestionable  purity  of  the  water  is  con- 
cerned. 

COMPARATIVE  STATEMENT. 

The  following  table  showing  conditions  of  the  past  live 
years  i*  very  interesting.  There  is  hardly  a  line  that  does  not 
»peak  volumes  to  any  one  interested  in  the  growth  of  our  city 
and  an  economical  administration  of  its  affairs. 

The  most  important  fact  however,  as  far  as  the  Water 
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Works  and  its  management  is  concerned,  is  forcibly  illustrate*! 
in  the  two  lines  " Estimated  population"  and  "Operating  ex- 
penses." 

From  1888  to  1892  the  population  has  increased  46,000  with 
all  its  attendant  factories  and  business  interests  and  the  ex- 
pense for  operating  the  Works  instead  of  inereasinir  in  tl»«* 
same  proportion  has  actually  decreased  $2,351.00. 
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FINANCIAL  STATEMENT. 

The  following  is  a  complete  statement  of  the  financial  tran- 
ictions  of  the  Hoard  for  the  past  year. 

RECEIPTS. 


Water  Rates  Account: 

Rales  paid  $402,534  9» 

!  BRCENTAC.K  ACCOUNT: 

From  delinquents   6.816  So 

Penalties  for  shutting  off   H65  00 

(  ity  of  Dktroit  Account. 

Tax  levy   74,483  94 

it k rest  Account: 

Deposits,  general  fund   4.146  42 

Deposits,  sinking  fund   1.76*3  17 

i  F.AL  Est  at  k  Account: 

Rents  foi  oftice  building   1,000  00 

Rents  for  old  pumping  works   1.3*7  50 

Keuairino  Leaks  Account: 

Labor   176  62 

service  Cocks  Account: 

Stops,  drilling  and  tines   K.038  70 

Ikon  Pipe  Account: 

Bonus,  laying  extensions   3.K25 

Material  and  lal>or   4,371  49 

Plumbers'  License  Account. 

Paid  for  licenses   5N0  00 

Pumpino  Water  Account: 

Sale  of  old  material   30  W> 

Sale  of  ashes   15  Oil 

Meter  Accoi  nt: 

Sale  of  old  material   13  90 

i  In.  Plant  Accou.vi  . 

Sale  of  lumber   75  5** 

Pumping  Works  Accoi  nt: 

Rent  of  canal   ?350  Ott 

Total  n<«  i,»ts  $509,360  5S 
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The  following  are  the  expenditures  of  the  Board  classified 
under  their  different  heads: 

CONSTRUCTION. 

Ibon  Pipe  Account: 

Superintendent  and  clerks   $3,980  16 

Labor   75,567  60 

Pipe   77.628  61 

Specials   5,543  66 

Hauling   1,596  14 

Lumber   843  36 

Coal   262  71 

Oil   31  12 

Packing   875  50 

Office  materials   41  68 

Tools  and  repairing  of   677  85 

Lead  ^   13,162  96 

Plugs   192  39 

Repairs  and  materials  for   83  67 

Repaving   1,188  67 

Street  car  and  toll  tickets   58  15 

Livery   85  75 

Damages   60  63 

Wagon  and  harness  supplies   200  21 

Feed   402  99 

Farrier   185  75 

Lead  pipe,  solder,  nails,  etc   128  82 

Horses   405  00 

Repairing  culvert   15  95 

Phaeton   100  00 

Bonus  repaid   32  50 

 $184,801  8» 

taop  Cock  Account: 

Labor  w   $430  85 

Valves   6,110  37 

Boxes  and  covers   2,302  39 

Repairs  and  materials  for   56  07 

 $H  899  1H 

Meter  Account: 

Superintendent  and  labor   $8,269  17 

Meters   12,371  82 

Freight  and  express   63  75 

Tools  and  repairing  of   158  13 

Lumber,  lead,  etc   884  31 

Cartage  and  street  car  tickets   180  33 

Specials  and  fittings   1,090  49 

Horse.  wn£on,  feed,  etc                           . .  547  24 

 $23,565  24 
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Pi  mvi.ni*  Works  Account: 

Architect   *675  00 

I  Maying  inlet  pipe  con  tract   5,225  00 

Ubur     541  28 

T«  -ols  and  repairing  of   4  14 

^1  j"  f t  rials  for  repairs    251  85 

Rebuilding  dock   5,900  00 

|{r  pairing  Hydrants   12  00 

Hiving  "   74  00 

li  king  inlet  pipes   1.056  50 

l*«U.   30  00 

K<  moving  piles   47 

Damages   150  00 

Engineer's  expanses  to  Chicago   41  25 

Kn bnging  engine  house  contract   2,000  00 

 r  *I6.:U7  4* 

Hkm,  Kntatb  Account: 

]  i  <  ii  ranee   #298  09 

(  i.  uiges  and  repairs  of  buildings   1,725  12 

voir  fence,  materials  and  labor   345  01 

 *2*S*tt  *2 

I  mi  IYakt  Account: 

Oftgfoal  contract   *I2,500  00 

f&UHk  from  contractor   1.278  66 

1 .  1 1 t n  ber,  leai  1  pi pc\  etc   7 1 0  59 

H  paving   10  00 

s  M  il  shed   21  5 J 

tkrtlrr  c  over,  stop  and  express   42  85 

M  &  r   45  13 

Kvirri  buniers   40  47 

 f  14.449  29 

Toial  ronst  ruction  ex|>cnses  $2**0.596  8S 

OPERATING  KXPENSKS 

FttfttH**)  Watkk  Account. 

Engineers  and  (iremcn   #1*  401)  42 

I    il    25  61 

Natural  ga*   20  IM6  86 

Fuel  oil   7,306  75 

»'niuh   25  75 

10  fujirs  and  materials  for   :t.288  98 

Lubricators   278  61 

Hp pp lies  —  rags,  waste.  etc   123  70 

Supplies  —  tools,  ete.   118  84 

I  M  t,ww-  •    25 

i  ,ir  tiek»ts   5  00 

<\ jti*»ri«T>  and  postage   6  80 

 $50  497  <0 
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Rkpairikg  Leaks  Account: 

Labor   $6,835  72 

Tools  and  repairing  of   186  32 

Car  tickets  .*   190  00 

Wagon  and  harness  supplies  and  repairs   47  §0 

Feed   148  12 

Leather  coats   18  00 

Farrier   53  50 

 $6,979  46 

Telephone: 

Kent   $419  40 

Percentage  Account: 

Ubor   $1,725  00 

Feed   24  48 

  $1,749  48 

Sskvice  Cocks  Account: 

Clerk  and  labor   $7,368  76 

Materials,  tools  and  repairs  of   144  82 

Valves,  branches  and  cocks   1,920  71 

Tapping  machine   1,850  00 

Repairing  pavements   58  37 

Wagon  and  harness  supplies  and  repairs   268  40 

Horses  „   375  00 

Feed   104  30 

Tickets   10  00 

Farrier   56  75 

 :   $11,652  11 

Office  Account: 

Secretary,  assessors  and  clerks   $19,325  00 

Printing  and  binding   1,331  23 

Advertisements  and  subscriptions   166  14 

Watchmen  and  janitor   1,071  00 

Supplies— soap,  matches,  etc   223  89 

Supplies— stationery   322  74 

Water  Works  association  dues   3  00 

Furniture,  fixtures  and  repairs  of   362  72 

Extra  services   602  45 

Fuel   474  93 

Light   241  05 

Postage   51  00 

Attorney   600  00 

Expert  examiners   40  €0 

Germicide   33  00 

Sprinkling   85  82 

Ice   23  10 

Street  car  tickets   24  00 

Counterfeit  money   18  25 
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LO*J  MH.liey   #5  00 

[iotwhOeing.  etc   161  00 

Pwl   52  79 

<  .  i  c  i .  :  _ri  ■  harness  and  repairs  '   178  21 

 £25**90 

lleWfcd  li  »s  Accoi  nt: 

I- *     $2,872  tt* 

Total  operating  expenses   £99.561  &2 

IIUULBL'T  FUND. 

Sufi' -j  MHrjiiU*nt  and  labor   £2  N 12  35 

Mull  rtaili,  (limber,  etc   36  3« 

fimm  \nmm  expenses   190  72 

I     I    hi  I  repairs   60  00 

flm  hi  I*-  i  "wis   1$  0<> 

Su  .|>  \*  \  *u\n  and  pots   79  26 

Umn  I    595  43 

  192  00 

bpHuklint;  cart   42  00 

\\  1 1  lj  1 1 1 k  aillt  harness  repuirs   25  00 

 £4.UM    1  $ 

IKTKKKST  AC<  Ol  NT. 
'I  t*H  Bonds   £76.900  1H» 

HKCAIMTl  l.\TION. 

<  "<  m  i  4  f  i  tr  i  i-  jit  £250. 596 

Oprhi  ( tape  rise   99.561  .%2 

tl       ill  <  mid   4tl81  14 

  76.143  Ul 

\  '(refute  expenditures  fnr  1**92   £431.14*1  Hi 


A(Tf  AL  COST  OF  OPERATION. 

Tii  ulrUibi  this  there  should  be  deducted  from  the  total 
1  f"ir   mainten.mee  the   sum  of   £8,026.70,  which 
ed  from  plumber*  for  material  and  labor,  in  furnishing 
ek*«,  valve*,  sleeves,  etc.,  for  service  connection*,  tin* 
.  hieh  is  charged  to  this  account.    This  would  leave, 
ii  i  Mai  cost  of  operation,  £91,534. *2. 
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STATEMENT. 


-Cash  on  hand  January  1,  1892 
Receipts  for  the  year  


$04,03  )  35 
609.360  58 


$603,395  93 


Expended  in  1892  

Cash  on  hand  January  1 ,  1893 


$431,143  91 
172.232  02 


 $603,395  93 


lb  the  Honorable  Board  of  Water  Commissioners  of  Uie  City  of  Detr  it  : 

Gbktlemex  : — Under  instructions  from  the  Committee  on 
Ways  and  Means,  we  have  carefully  examined  the  books  and 
vouchers  of  the  Water  Works  from  January  1st  to  December 
31st,  1892,  and  find  them  correct. 

Cash  on  hand  in  office   $4,106  63 

Commercial  National  Bank,  general  fund   119,249  24 

Commercial  National  Bank,  sinking  fund   48  896  15 


$1?2,2V2  02 


Respectfully  submitted, 


(Signed) 


DANIEL  K.  PIERCE, 
JOHN  HOSMER. 
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WATER  WORKS  BONDS. 

The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  which. will  be  seen  that  the  total 
iraountof  bonds  issued  is  $1,850,000,  of  which  $621,000  have 
already  been  redeemed,  leaving  ou«  standing  $1,229,000,  upon 
which  there  is  an  annual  interest  of  $76,540. 

One  hundred  and  forty-nix  thousand  dollars  of  these  bonds 
fall  due  the  fir>t  of  next  August,  which  will  be  redeemed  by 
the  Board  without  new  issuance.  This  will  leave  $1,083,000,  at 
an  annual  interest  of  $66,320. 


Root 
Issci. 

Act 

OF 

Issued. 

Payable. 

Amount. 

Rate 
or  In- 
terest. 

Redeemed. 

Out- 
standing. 

1st 

18'4 

Aug.  1,  1853 

Aug.  1, 1888 
Aug.  1. 1878 
Aug.  1,  187.) 

$100,000 
100.000 
50,000 

7cts. 
7  44 
7  44 

$100,000 
100,000 
50,000 

Sod 

1855 

Aug.  1,1855 

Aug  1,1890 

100,000 

7  44 

100,000 

June  12,  1S55 

Aug.  1,  1885 

100  000 

7  14 

100,000 

Aug.  1,  1880 

50,000 

7  44 

50,000 

M 

1857 

Aug.  1,1858 

Aug.  1, 1893 

150.000 

7  44 

4,000 

$146,000 

Aug.  1,1867 

Aug.  1,  1887 

100,000 

7  44 

100,000 

4th 

i860 

Feb.  1,1870 

Feb.  1,  1000 

100,000 

7  44 

100,000 

Sth 

Aug.  1,  1872 

Aug.  1,  190* 

50,000 

7  44 

50,000 

tth 

Aug.  1,  1873 

Aug.  1. 1908 

50,000 

7  44 

50,000 

1878 

Feb.  1,1874 

Feb.  1,  1904 

50,000 

7  44 

9,000 

41,000 

1th 

1869 

Aug.  1,1874 

Aug.  1, 1904 

50,000 

7  44 

6,000 

44,000 

1878 

44  44 

200,000 

7  44 

200,000 

44 

June  1, 1876 

June  1, 1905 

150,000 

7  44 

1,000 

149,000 

44 

June  1, 1870 

June  1. 1906 

200,000 

6  44 

1,000 

199,000 

Sept.  1,1880 

Sept  1, 1899 

100,000 

4  44 

100,000 

44 

April  1,  1881 

April  1, 1897 

100,000 

4  44 

100,000 

4« 

Dec  1,1681 

Dec.  1,1896 

50,000 

4  44 

50,000 

$1,850,000 

$621,000 

$1,229,000 
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ASSESSMENT  REPORT. 

Tin1  M I" wing  table  is  a  statement  of  the  assessment  made  in 
Ma)*  ami  June  and  going  into  effect  July  1,  1802.  The  whole 
number  oi  families  in  the  city  at  that  time  was  46,985. 

The  imfferoents  amount  to  $335,694,  and,  as  the  report 
shfiwx  thai  there  were  taken  from  the  assessment  rolls  for  the 
purport  of  metering,  places  aggregating  on  former  rolls 
iLLVht  lt  this  sum  should  be  added  to  the  "gain"  as  shown  in 
UbI*,  $4,9*5,  to  show  the  real  gain,  which  is  $17,:*49. 

There  luive  been  taken  from  the  assessment  rolls  for  the 
purpose  of  metering  during  the  last  four  years,  places  whose 
aggregate  assessments  amounted  to  $02,240.  In  addition  to 
ilis  t  hrre  have  been  metered  all  places  of  business  and  factories 
thai,  hiivr  ^ -rn  established  in  the  meantime. 

The  Aggregate  upon  the  assessment  rolls  of  '92-3  is  still  a 
little  over  #3,000  more  than  that  of  1888. 
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WATER  RATES. 
Assessment  for  the  Year  1892-1808. 




Families. 

•3 

1! 

Assessment. 

WARDS. 

—  

Not 
1  Assessed. 

m 

|  Family  Ti 
I    mmis  f 
Vacant. 

Increase 
Asse 

1892-98. 

or 

Decrease  j 

«sjoE 

1st  Dist.  — 
Ninth.  

4,588 
1.915 

34 

76 

I.D17 

71 
40 

175 
464 

$27,140 
12,499 

+$1,882 
+  2,570 

t'2 
214 

Fifteenth  

i.mti 

Total 

6,498 

110 

6,608 

111 

639 

89,639 

+  8,902 

276 

_  . 

2d  Dist.— 

3,167 
2,112 

10 

8,177 
2,141 

68 
58 

183 
157 

19,616 
18,028 

4-  718 
f  850 

295 
146 

29 

Total 

5,279 

89 

5,318 

126 

290 

32,644 

4-  1,566 

441 

2d   

2,441 
8,040 

18 

2,459 
3,060 

104 

67 

98 
140 

29,728 
19,929 

-  2,585 
-r  1,215 

3,681 
139 

26 

5,481 

44 

5  5*5 

171 

238 

49,657 

—  1,370 

3,820 

4tm  Dist.— 

8,145 

0,000 

25 

8,170 
8,582 

85 

59 
72 

21,079 
22,063 

—  699 

861 
£06 

Fifth.  

14 

65 

4-  217 

Total ...   

6,718 

89 

6,752 

!"■< 

131 

43,142 

-  482 

1,867 

Ira  Dist.— 

Q  -» 

2,014 
8,355 

3 

2,017 
8,857 

106 

107 

-  15 

28,814 
25,480 

—  4,884 
4-  1,259 

4,575 
182 

Sixth.  

2 

5 

5,374 

278 

91 

54,294 

—  3,625 

4,757 

«th  Dist.— 
Tenth.   

3T88S 
2,012 

3,687 
2,075 

67 

Is? 

w 

;  24,428 
12,222 

i  :  

4-  548 
4-  1,104 

438 

75 

A 

89 

Total  

\m 

5,«t2 

m 

16 

|  86,650 

4-  1,652 

508 

7th  Dist.— 

2,913 
9,966 

2tlH8 
2,ii(VS 

OS 
60 

50 

157 

!  27,882 
17,8*0 

4-  124 
—  159 

787 
181 

Twelfth  

J 
12 

Total  

5, 868 

is 

btm 

158 

207 

45,152 

-  35 

96H 

*th  Dist. — 
Eighth.  

3,134 
2,130 

n 

1 

8,143 
2,8*4 

88 

Hi 

131 
406 
6 

£1*607 
12,481 
47$ 

h  1»S50 

+  a,osy 

4-  88 

IBS 

W 

..... 

Sixteenth.  

254 

t& 

8prfogwells  

5,297 

268 

5H560 

545 

34,fil« 

4-  3,377 

Aggregate  

46,400 

565 

46,9*5 

1,1k 

0.  167 

+  $♦,986 

12,364 
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Tbe  i&tdflil!  expended  for  the  new  Works  to  January  1st. 

1893,  is  as  follow*: 


\TV  MS 


LHflll ,  , 

K«trr-r  tfaftu  

Inlet  Plp«.  

Dock  Maaiti  tun  I  t  ituil   

Conduit*  mid  r  uAt  Wells. ... 

Btijdfte  Jl'ol'-r  nn-l  Coal  Houses. 

Btjujd     n-  find  Tower  

pump  Well*  —  

Eng^ —  ■  ■   

BuUera.   

Bn<ua  '  i  -  tlmm  

S*  W1  r . .  . 



Mi^JInm^a*  


{  Expended 

I  PRKVTOC8I.Y. 

$35,000  00 
609.414  77 
84  271  84 
129  409  12 
73,710  52 
161,164  04 
30.420  72 
54  221  56 
265,642  24 
44  248  40 
7.774  14 
3.666  25 
50.5M  18 
2,977  86 
8,756  83  , 


$6,855  50 
5,900  00 

2.96810 


4,081  14 
1.093  89 


TpTAU 

$35,000  <K> 
609.414  77 
90,626  K4 
135,;*09  12 
73.710  52 
164.132  14 
30  420  72 
54  221  56 
265.642  24 
44,243  40 
7.773  14 
3.666  25 
54  632  32 
2.977  S6 
9,850  72 


Total    $1  561.227  97  $20,398  63  $1,581,626  60 


VALUATION  OF  THE  WORKS. 

The  following  is  an  inventory  of  the  properties  of  the  Bnanl 
as  invoiced  by  the  several  heads  of  departments. 


IIEC  A  riTt*  LATION. 

om<i  building  hm.i  hit   $60,000  oo 

ThmlOU  nrl          Ireet   41.250  00 

RpMrrtnir  groin- <    tt id  improvements  thereon.  47,200  00 

Ull  pamjMh  J     J    ii   14.649  29 

Gnmmhni  i-  u  pumping  works.   250.000  00 

BuUlHiff  ''<H  ^   Nil  sin  conduits,  etc   752.877  60 

Water  pipe  InH  niiil  in  use   2,994,850  87 

Meter*  [Out  "J  m. I  ui  use   68.733  99 

 $4,229,561  35 

TOOLS  AND  MATERIAL  ON  HAND. 

Office  \mM    $0,073  68 

U  repair  di  pur  r,,  nl   2,107  46 

Iji  iBftff  dcptiHih'  nt   2.884  88 

AU4iirn-fr  rr' K  horses,  trucks,  etc   4.428  97 

^  [imir**Aw  jtr       i    pipes  specials,  etc   36,755  54 

it  InAprctoi  *  u  I  ^ment   683  00 

t<  nr*  pumpSn.     itrks   28.232  74 

*tnimv     r   $69,099  71 

lyftftfU*  $4,898^66016 


I  SUA  HP  OP  WATER  COMMI88IONEK8.  o*7 
INVENTORY  OP  THE  WORKS. 

OFPICK. 

Office  building  and  lot. . . .  -  *   $60,000  00 

Counter  in  office   1,041  00 

Furniture  in  Board  room    588  18 

Fourteen  office  tables  .   215  00 

Six  bookcases.   660  00 

Three  wardrobes   835  00 

Six  desk*   173  00 

Thirty-six  office  chairs . .   91  50 

Twelve  office  stools  «   45  00 

Eight  city  (naps. . . .    20  00 

One  marble  office  clock,   100  00 

Three  alias  maps   50  00 

i'anitiuns  in  office  .   800  00 

Railing  in  office  .   50  00 

Keating  apparatus.   J  ,400  00 

Eleeirir  light  fixtures ,    55  00 

M iscr I lu neou *  pro  pe  rt  i<  -   100  00 

I lorse,  b&rne&s.  Itiig^y  and  uppurtenances   385  00 

TpgUirs — 

One  cabinet  desk   30  00 

One  small  debk  L#   10  00 

One  upright  desk    10  00 

Three  bookcase*.   80  00 

One  table-   10  00 

One  cabinet  drawing  table   50  00 

Two  drawing  tables    35  00 

Dmwinjj  toots,   TO  00 

Map*  and  drawings   -\500  00 

(Win  a   10  00 

Safe   .   200  00 

One  clock                                       ..  15  00 

 $69,073  63 

riTMPINO  WORKS. 

Thrve  lots  corner  Al  wnU-r  and  Orleans  street   $41,250  00 

KKPAIlt  JKl'ARTMBKT. 

Tu>b  mid  materials   $2,107  45 

OIL  PUMPING  STATION. 

«W  of  plant  erected  hi  1H93   $14,649  29 

MKTKR  DEPARTMENT. 

Valuation  of  meters  in  use   $68,733  99 

Valuation  of  meters  in  stock   1,975  65 

Valuation  of  tools ,  ,   309  72 

Valuation  of  material  in  stock   175  01 

hW,  wajron  and  harness   424  00 

 $71,618  37 
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REHKRVOIIL 

t iron  rids  including  houses   $47,200  00 

Efuilpuut  siding   637  97 

Si  vi  n  horses   1,050  00 

Five  r -pair  wagons   200  00 

Om  mud  wagon   50  00 

Tun  ftWghs   120  00 

Ojii'  liifc  truck   200  00 

Twn  li±rht  trucks   800  00 

■    <  plfttform   400  00 

ft  h  i\  pipe  derricks   700  00 

I  farm  Hp  covers  and  blankets   250  00 

Tool-  and  material   516  00 

 $51,623  1*7 

STOCK  AT  HEMRIIVOIR. 

I'  m  | .Lfjc   $18,498  75 

&]tti  bill   4,178  64 

flnli    univalves   1,0:36  00 

liutM  boxes   48  00 

I..  ■   6,218  11* 

Ptti  kiii|y£   86  67 

  2  60 

ttutl    16  69 

&  mi   iron   1,680  00 

 $26,755  .VI 

INSPKCTION. 

Six  run-   $500  00 

SU  r  i  i if  harness    90  00 

h.-r-M*  rovers,  rubber   9  00  ^ 

Sfa  huff*  blankets   18  00 

Fwtl  pair  runners   15  00 

  $tW2  OO 

SKW    PUMPING  WOKK*. 

h   $250,000  00 

Jfiln  |4|ic   86.020  47 

i.  l  basin   69.S25  72 

n  boiler  and  coal  houses   127.891  28 

pf}>e  and  tower   29.804  2* 

  255.000  00 

J  -    81  500  OO 

v\  house  and  barn   6.000  00 

(  Mill  uUand  wells   7*2.  ls7  06 

[Sir.  |   nHN   58,64*  5,h 

i  k'eand  foundation   5  0XK>  00 

IttUir  lountain   175  00 

■round  itn pi ovctnents   16.825  29 

 $1,002,877  HO 
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TOOLS  AND  MATERIALS. 


Tools.   $f,068  85 

Material  (rope,  waste,  etc)   829  96 

Materia]  (gauges,  valves,  etc)   754  84 

Material  (iron,  lead,  etc)   1,016  78 

Furniture   372  45 

Wood  and  coal   14,956  98 

Horses  and  vehicles   126  00 

Hoisting  engine,  gas  and  electric  light  plant 

and  supplies   3,450  51 

Tools  and  implements  (Hurlbut  fund)   647  42 

 $23,222  74 

IRON  PIPE  IN  GROUND. 

103  feet  45  inch  pipe   $1,699  50. 

44.909  feet  42  inch  pipe   612,177  14 

7i5  feet  36  inch  pipe   6,587  85 

49,337  feet  30  inch  pipe   322.404  86 

75,174  feet  24  inch  pipe   358, 157  93 

461  feet  20  inch  pipe   1,751  80 

87  feet  18  inch  pipe   278  40 

32,819  feet  16  inch  pipe".   89,855  08 

6.598  feet  12  inch  pipe   12,227  38 

104.259  feet  10  inch  pipe   155,437  47 

218.035  feet  8  inch  pipe   236,1)41  22 

805.571  feet  6  inch  pipe   630  387  43 

832  406  feet  4  inch  pipe   527,704  27 

7M65  feet  3  inch  pipe   38,  488  39 

2,820  feet  2  inch  pipe   752  10 

   $2,994,850  87 

2.251,219  feet   

'  Aggregate  $4,298,660  96 


Respectfully  submitted, 

L.  N.  CASE, 

Secretary. 


REPORT  OF  SUPERINTENDENT  OF  METERS  AND  INSPECTION. 


Detroit,  January  2,  189.J. 

To  His  Board  of  Water  Commimoners  : 

Gentlemen — In  compliance  with  the  rules  of  your  honor- 
/able  body,  I  herewith  report  the  work  done  in  the  meter  and 
inspection  departments  during  the  year  1892. 

The  following  tables  show  the  number  of  meters  placed, 
the  number  removed,  and  the  total  number  in  service  on  the 
3 1st  day  of  December,  1892: 

Placed. 


Total  number  or  meters  placed  dur 
tag  the  year  ltttt  


SIZES. 


Hta.  #in.'  1  In.  l^in,  9  In.  3  In.  4  In  .Total 


MO  1   S45  ,    185       15       94       14  6 


Htmoted. 


SIZES. 


Premises  vacant   81 

For  repairs   14 

Too  small  for  required  supply   9 

Too  large  for  required  supply  

Total  number  removed   44 


9£  in.j  1  In.  IK  in. 


6 

16 
4 


as 


9  In.  !  8  in. 


5 
5 

0  , 
1 

17 


4  in.  ;  Total 


t  i 

t  > 
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SIZES. 

H  in. 

1  in. 

l^ln. 

2  in.  8  in. 

4  in. 

6  in. 

Total 

Vetera  fn  service  Jan.  1,  1802. 

457 

175 

864 

60 

05  ;  47 

20 

2 

1,220 

Vetera  placed   during  the) 
year,  and  in  service  Jan.  V 

466 

230 

102 

7 

7  1  10 

2 

824 



Total  number  of  meters  in  1 
service  Jan.  1, 1893  f 

923 

405 

466 

76 

102  |  57 

22 

2 

2,058 

The  following  tables  show  the  kind  and  sizes  of  meters 
placed  during  the  year,  also  those  removed: 


KIND. 


Thomson  

Crown  

Henry  

Worthlngton  — 
Union  Rotary. . . 


Total  placed  . 


Placed. 


«in.  %in. 

502  244 

8  '  1 


1  in.  lttin 

129  14 
3  1 

8   


SIZES. 
2  in.  |  3  in.  !  4  in.  1  0  in. 

! —  i 

4|  ... 


510  245 


135  15 


18       12  ! 

*  .  1 
1  1 


24  !  14 


Total 

928 
11 
6 
8 
1 

949 


Removed. 


KIND. 


Grown  . 


WofthiDgton  

Union  Rotary  

Total  removed. 


SIZE3. 


Win. 

Kin 

1  in. 

2  in. 

"» 

8 

5 

6 

9 

2 

6 

2 

2 

1 

1 

11 

1 

1 

5 

4 

8 

2 

4 

44 

15 

83 

8 

17 

60 
21 
20 
17 
7 

125 
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Ml'iwing  table  shows  the  total  number  of  meters 
>         ad  the  different  kinds  and  sizes,  also  indicators 
ivdrauiic  elevators: 


Tot*.  S     ...  .,rvice»     ^     ^  ,  ^ 

Jail  t.  I**.  1 


Meter 9  in  Stock. 


8IZBS. 


ISD. 


1  ■  1  >  ■  •  -  ♦ » 1  • 

1,  HJ- 


%to   *iln    1  In.  Ittin  ,  Sin.  ,  8 in 

1      :  i 


''-i-B   


84 

12 

8 

s 

IS  1 

8  , 

5  : 

1 

1  , 

1 

8 

1 

s  1 

8 

4  | 

8 

a 

M 

17 

10  , 

4I 


8  In 

4  In 

Total 

1 

•t 

1 

t* 

1 

1 

• 

IIS 


Wluftlinu  nt  mi  tern  in  stork.  .January  1.  1N9JJ   $1.97 »  65 

S  niu  i'i  1  uterial  in  st'K'k.  .January  1,  1H!KJ   17">  01 

\  ifmlhm  ul          .January  1.  1WM  "   809  7* 

latl*  1  IwrM'  wairoii,  etc.,  J unuary  1,  IMtKJ   ill  00 

  $2  HH4  :» 

1 1  in  ters  in  service.  .January  1.  1*1)2  $30.1*7  49 

1 1«  1  j 1 1 1  1  10  pel  rent,  lor  depreciation  in  value   5.01**  74 


|V~u-tt!  rnliialJou  of  meter?*  in  service  .January  1,  1N93    45  16H  75 

1  I  impended  during  the  year  ft»r  meters  placed. . 23.565  24 

Twin!  v  1  hint  ion  of  meters  in  nervier.  January  I,  1898. .  .$*8.7:W  9s 


1  >        I  in  rep  iirin^  meter*  in  . . 

n  repairing  meter*  in  W>,!  


$%  28 
354  00 

$i59  28 
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Snmmary  of  total  amount  expended  in  the  meter  department 


for  the  years  1889 

,  1890,  1891  and  1892: 

1880 

18H0 

1891 

1892 

Aggregate 

Veten  

$11,175  00 

$18,700  00 

$  6,501  55 

$19,871  82 

$  48,748  87 

1.784  10 

8,510  57 

4,841  49 

8,269  17 

23,855  88 

637  SO 

2,989  14 

872  99 

2,182  98 

6,635  3* 

Freight,  hauling,  etc.... 

18  05 

406  97 

197  11 

244  08 

948  21 

547  24 

547  24 

$12,413  14 

$13,041  41 

$80,601  68 

$23,565  24 

$  80,224  47 

During  the  last  year  we  have  placed  824  meters,  and  adding 
them  to  the  number  in  service  on  the  first  day  of  Januaryr 
1892,  makes  a  total  of  2,053  meters  in  service  on  January  1st, 

1893. 

Each  year  brings  additional  proof  of  the  necessity  and  justice 
of  the  meter  system.  Nothing  can  be  more  evident  than  that 
the  measurement  of  water  to  each  consumer  is  the  only  true 
way  to  arrive  at  the  proper  amount  each  should  pay.  So  long 
as  there  is  to  be  a  price  for  water  there  is  no  other  way  to  make 
a  just  charge  other  than  for  the  amount  consumed.  It  is  simply 
impossible  to  estimate  waste  correctly,  and  there  is  where  a 
large  proportion  of  the  water  goes  to,  as  the  quantity  pumped 
is  about  140  gallons  per  head  per  day,  while  in  cities  that  are 
metered  the  quantity  is  about  45  gallons,  and  that  is  a  large 
a?erage,  for  some  cities  are  much  lower,  especially  that  of  the 
City  of  Liverpool,  England,  where  it  is  only  13  gallons. 

Some  claim  that  they  should  not  be  restricted  in  the  use  of 
water  by  placing  a  meter  on  their  premises,  but  we  tell  them 
it  does  not  restrict  its  use.  If  they  find  it  necessary  to  use 
twice  as  much  as  their  neighbor  there  does  not  seem  to  be  any 
good  reason  why  they  should  not  pay  twice  as  much  for  it.  If 
it  is  not  just  for  everybody  to  pay  for  the  amount  consumed 
then  the  only  way  left  would  be  to  have  each  consumer  pay  the 
■ame  amount  and  use  much  or  little  as  the  case  might  be  with- 
out  regard  to  cost  of  furnishing  it.  Where  it  might  cost  only 
a  dollar  to  furnish  a  certain  quantity  to  one  person  his  neighbor 
might  use  what  would  cost  ten  or  a  hundred  dollars  to  furnish,. 


FORTY-FIRST  ANNUAL  REPORT  OF  THE 


and  yet  if  they  are  not  to  pay  according  to  the  quantity 
consumed  the  latter  should  have  his  for  one  dollar  the  same  as 
the  former.  Of  course  the  hundred  dollar  fellow  would  not 
object,  but  the  one  who  only  used  one  dollar's  worth  would,  for 
he  ought  not  to  help  pay  for  the  one  who  used  the  larger 
amount,  and  that  is  just  what  he  would  have  to  do  and  is  what 
the  water  takers  have  been  doing  and  will  continue  to  do  under 
the  old  system  of  estimating  the  quantity  used.  As  I  Mid 
before  it  is  simply  impossible  to  estimate  the  waste  and  in 
many  cases  very  difficult  indeed  to  estimate  the  legitimate  use*. 

With  good  plumbing  and  proper  attention  nobody  need  fear 
the  meter.  It  is  harmless  in  itself,  but  they  must  not  expect 
it  to  remain  quiet  when  the  water  is  going  to  waste.  It  in 
placed  there  principally  for  the  purpose  of  preventing  the  same 
and  it  is  a  very  faithful  servant,  remaining  on  duty  night  and 
day  for  three  hundred  and  sixty-five  days  in  the  year  and  i» 
seldom  caught  napping,  as  quite  a  number  of  consumers  can 
testify. 

I  have  a  few  cases  that  are  quite  interesting  showing  the  value 
of  the  meter.  One  firm  of  manufacturers  who  had  been  usmjj 
from  20,000  to  25,000  cubic  feet  per  month  jumped  to  235,000 
cubic  feet  one  month,  and  it  was  a  mystery  to  know  where  so 
much  water  could  have  gone,  as  they  had  been  running  ju*t  the 
same  as  usual.  Of  course  the  first  thing  to  do  was  to  condemn 
the  meter,  as  it  is  always  looked  upon  as  the  guilty  one,  until 
proven  to  the  contrary,  but  as  is  generally  the  case — as  in  this 
— the  meter  was  not  at  fault.  The  firm  had  employed  a  new 
engineer  and  said  engineer  had  been  with  them  nearly  a  month 
before  discovering  that  there  was  a  meter  on  the  premise* 
They  had  a  2-inch  service  pipe  leading  to  a  tank  from  which 
they  took  their  supply,  said  tank — not  having  an  automatic 
shut  off — when  full  overflowed  into  the  sewer,  and  the  engineer 
having  turned  on  the  water,  thought  it  necessary  in  order  to 
keep  the  tank  full  to  leave  it  turned  on  all  the  tinin  with  the 
foregoing  result,  that  is,  consuming  225,000  cubic  feet  instead  of 
25,000  cubic  feet,  or  eight  times  more  than  was  necessary,  and  in 
all  probability  they  would  have  continued  to  use  it  in  the  same- 


BOAKD  OF  WATKR  C'OMMr8SIONKR8. 


45> 


way  bad  it  not  been  for  the  meter.  A  few  days  ago  I  bad  a 
telephone  from  a  person  "to  send  a  man  to  hi*  store  immediately 
and  stop  the  meter."  I  asked  him  if  it  was  going  away,  be 
said  no,  but  he  had  the  water  all  shnt  off  from  every  portion  of 
his  building  and  the  meter  kept  going  along  just  the  same  and 
he  wanted  it  stopped.  On  sending  to  examine  it  he  found  it 
an  easy  matter  to  stop  it  and  did  so  by  turning  the  water  off  in 
a  closet  in  a  portion  of  the  building  occupied  by  a  tenant 
which  he  had  overlooked. 

It  is  quite  a. common  occurrence  to  have  the  consumption 
reduced  from  35,000  cubic  feet  per  month  to  two  or  three 
hundred  cubic  feet  in  same  length  of  time,  after  the  first  meter 
bill  has  been  presented.  In  metering  places  where  the  rates 
have  been  paid  in  advance,  the  occupant  has  a  month  or  two 
after  placing  the  meter  to  see  how  much  water  he  is  using,  and 
usually  makes  a  wonderful  reduction  in  the  amount  before  he 
commences  to  pay  by  meter  measurement. 

On  one  assessment  of  $64  per  year  including  a  block  of 
offices  and  one  family  and  a  smaller  building  containing  family 
and  office,  the  larger  building  assessed  at  $52  and  the  smaller 
one  at  $12.  The  first  two  months  showed  a  copsumption  of 
8,800  cubic  feet  on  the  larger  building,  and  44,800  on  the 
smaller  one,  or  nearly  five  times  more  water  on  an  assessment 
of  $12  than  on  an  assessment  of  $52.  Of  course  in  the  smaller 
building  it  was  very  nearly  all  waste,  the  legitimate  uses  being 
only  two  or  three  hundred  feet  while  the  waste  was  from  seven 
to  thirty-five  thousand  feet  per  month  caused  by  what  we  call  a 
rod  closet  which  does  not  shut  off  automatically  and  when 
tamed  on  usually  remains  so,  unless  it  affects  the  supply  in 
other  portions  of  the  building. 

Two  years  ago  your  honorable  body  adoped  a  rule  prohibiting 
any  more  of  said  closets  being  put  in,  and  I  think  it  would  be  a 
move  in  the  right  direction  to  order  all  now  in  use  changed  to 
•elf-acting  ones  of  some  kind ;  either  that  or  place  a  meter  on 
them. 

There  are  quite  a  number  of  places  we  would  like  to  meter 
were  it  not  for  the  expense.    In  former  years  the  number  of 
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connections  for  each  building  was  not  limited,  so  that  in  ca§e 
the  owner  wanted  water  in  some  portion  of  his  premises  where 
he  could  make  connection  with  the  main  pipe  at  a  less  coat 
than  he  could  make  the  extension  from  the  one  already  in,  he 
was  allowed  to  do  so ;  and  now  when  we  want  to  meter  the 
premises  we  find  as  many  a£  three  connections  requiring  three 
meter*,  where  the  whole  amount  of  water  us«'d  could  easily  bo 
supplied  through  one  f-inch  connection.  I  should  think  it 
advisable  in  such  cases  to  compel  the  owner  to  connect  his 
pipes  in  such  a  manner  as  to  take  his  whole  supply  through 
one  pipe  where  it  is  practical  to  do  so,  or  else  make  a  minimum 
charge  for  each  meter,  which  would — in  many  case* — produce 
the  same  results,  but  as  it  is  at  present,  with  a  minimum  price 
for  total  amount  consumed,  regardless  of  the  number  of 
meters,  permits  the  consumer  to  ask  for  a  meter  on  each  con- 
nection, without  any  extra  charge. 

During^the  last  year  we  have  metered  all  new  connections  to 
!n*  ns.ed  for  manufacturing  and  other  business  purposes  together 
with  stores  and  business  places  where  the  assessment  wan  #9 
per  year  or  upwards.  Nine  dollars  being  the  present  minimum 
price  per  year  for  each  premise  metered  we  have  not  placed 
them  on  premises  where  the  assessment  has  been  less  than  that 
ant' »n tit  in  order  not  to  increase  the  assessment  unlets  the 
consumption  warranted  it.  But  our  examiners  find  a  large 
a  T-u?  in  many  places  where  the  assessment  is  only  five  or  six 
dollars  per  year,  and  I  think  it  would  he  wise  to  make  a  smaller 
minimum  rate  so  that  all  such  places  could  be  metered. 

INSPECTION. 

I  n  this  department,  we  still  continue  the  house  to  house  inspec- 
iiim,  but  with  only  four  examiners  instead  of  five,  as  last  year. 
AtWftt  one-third  of  their  time  is  occupied  in  reading  meters 
tut!  delivering  bills  each  month.  As  the  work  in  the  meter 
ill  part  men  t  increased,  one  of  the  examiners  was  transferred 
jr.  ri&jmcntlv  to  said  department,  thinking  the  four  remaining 
wiHihl  bo  able  to  give  all  the  time  necessary  for  the  examination 
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of  leaks,  but  so  much  of  their  time  has  been  taken  up  in  the 
reading  of  meters  and  delivering  bills  that  they  have  not  been 
able  to  get  over  the  city  twice  as  in  former  years,  which,  I  think, 
accounts  for  the  increased  percentage  of  leaks  reported. 

They  have  made  50,288  examinations,  reported  3,335  leaks, 
of  which  3,053  were  repaired  and  282  ordered  shut  off  for  fail- 
ing to  comply  with  notice.  The  percentage  of  leaks  reported 
to  number  of  examinations  made  in  1891  was  4.77  percent., 
and  in  1892  it  was  6.63  per  cent.,  showing  that  it  will  be  neces- 
sary, in  order  to  keep  the  waste  from  increasing  on  unmetered 
premises,  to  make  at  least  two  examinations  throughout  the 
city  each  year. 

The  same  course  has  been  followed  as  last  year.  The  occu- 
pant has  been  given  a  stated  time  to  repair  the  leak,  and  at  the 
expiration  of  said  time,  if  the  repairs  are  not  made,  the  water 
ii  ordered  shut  off,  unless  it  was  in  two  or  three  cases  where 
the  owners  were  in  destitute  circumstances  and  not  able  to  make  ♦ 
the  repairs,  and  to  have  shut  the  water  off  would  have  been 
erael  In  those  cases  we  made  the  repairs  ourselves  with  the 
men  employed  in  the  leak  department,  and  at  times  when  they 
were  not  busy  with  other  work. 

The  change  made  early  in  the  year  in  regard  to  plumbers' 
license — that  is,  giving  all  plumbers  a  first-class  license  and  then 
holding  them  to  a  rigid  compliance  with  our  rules  and  regula- 
tions governing  plumbers  and  plumbing — has  given  good  satis- 
faction to  the  plumbers  and  caused  everything  to  move  without 
friction  in  this  department.  I  think  there  is  better  plumbing 
being  done  throughout  the  city  than  ever  before — that  is,  so 
far  as  onr  inspection  extends.  As  we  have  nothing  to  do  with  the 
sanitary  part  of  it,  we  have  paid  very  little  attention  to  that 
portion  of  the  plumbing,  but,  from  what  we  have  seen,  think 
there  is  a  great  field  for  the  proper  authorities  to  labor  in.  The 
owners,  in  most  cases,  appreciate  our  efforts  %o  have  that  por- 
tion of  the  plumbing  over  which  we  have  control  done  to  our 
satisfaction,  but  occasionally  we  find  a  person  who  insists  on 
having  his  plumbing  done  to  suit  himself,  regardless  of  our 
rules— such  as  using  any  kind  of  lead  or  iron  pipe,  putting  in 
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connections  for  each  building  was  not  limited,  so  that  in  case 
the  owner  wanted  water  in  some  portion  of  his  premises  where 
he  could  make  connection  with  the  main  pipe  at  a  less  coat 
than  he  could  make  the  extension  from  the  one  already  in,  he 
was  allowed  to  do  so ;  and  now  when  we  want  to  meter  the 
premises  we  find  as  many  a^s  three  connections  requiring  three 
meters,  where  the  whole  amount  of  water  used  could  easily  be 
supplied  through  one  §-inch  connection.  I  should  think  it 
advisable  in  such  cases  to  compel  the  owner  to  connect  his 
pipes  in  such  a  manner  as  to  take  his  whole  supply  through 
one  pipe  where  it  is  practical  to  do  so,  or  else  make  a  minimum 
charge  for  each  meter,  which  would — in  many  case* — produce 
the  same  results,  but  as  it  is  at  present,  with  a  minimum  price 
for  total  amount  consumed,  regardless  of  the  number  of 
meters,  permits  the  consumer  to  ask  for  a  meter  on  each  con- 
nection, without  any  extra  charge. 

During\he  la*t  year  we  have  metered  all  new  conuections  to 
be  used  for  manufacturing  and  other  business  purposes  together 
with  stores  and  business  places  where  the  assessment  wan  ♦& 
per  year  or  upwards.  Nine  dollars  being  the  present  minimum 
price  per  year  for  each  premise  metered  we  have  not  placed 
them  on  premises  where  the  assessment  has  been  less  than  that 
amount  in  order  not  to  increase  the  assessment  unlets  the 
consumption  warranted  it.  But  our  examiners  find  a  large 
waste  in  many  places  where  the  assessment  is  only  five  or  six 
dollars  per  year,  and  I  think  it  would  be  wise  to  make  a  smaller 
minimum  rate  so  that  all  such  places  could  be  metered. 

INSPECTION. 

In  this  department,  we  still  continue  the  house  to  house  inspec- 
tion, but  with  only  four  examiners  instead  of  five,  as  last  year. 
About  one-third  of  their  time  is  occupied  in  reading  meters 
and  delivering  bills  each  month.  As  the  work  in  the  meter 
department  increased,  one  of  the  examiners  was  transferred 
permanently  to  said  department,  thinking  the  four  remaining 
would  be  able  to  give  all  the  time  necessary  for  the  examination 
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of  leaks,  but  so  much  of  their  time  has  been  taken  up  in  the 
reading  of  meters  and  delivering  bills  that  they  have  not  been 
able  to  get  over  the  city  twice  as  in  former  years,  which,  I  think, 
accounts  for  the  increased  percentage  of  leaks  reported. 

They  have  made  50,288  examinations,  reported  3,335  leaks, 
of  which  3,053  were  repaired  and  282  ordered  shut  off  for  fail- 
ing to  comply  with  notice.  The  percentage  of  leaks  reported 
to  number  of  examinations  made  in  1891  was  4.77  percent., 
and  in  1892  it  was  6.63  per  cent.,  showing  that  it  will  be  neces- 
sary, in  order  to  keep  the  waste  from  increasing  on  unmetered 
premises,  to  make  at  least  two  examinations  throughout  the 
city  each  year. 

The  same  course  has  been  followed  as  last  year.  The  occu- 
pant has  been  given  a  stated  time  to  repair  the  leak,  and  at  the 
expiration  of  said  time,  if  the  repairs  are  not  made,  the  water 
i«  ordered  shut  off,  unless  it  was  in  two  or  three  cases  where 
the  owners  were  in  destitute  circumstances  and  not  able  to  make  ♦ 
the  repairs,  and  to  have  shut  the  water  off  would  have  been 
cruel  In  those  cases  we  made  the  repairs  ourselves  with  the 
men  employed  in  the  leak  department,  and  at  times  when  they 
were  not  busy  with  other  work. 

The  change  made  early  in  the  year  in  regard  to  plumbers' 
license — that  is,  giving  all  plumbers  a  first-class  license  and  then 
holding  them  to  a  rigid  compliance  with  our  rules  and  regula- 
tions governing  plumbers  and  plumbing — has  given  good  satis- 
faction to  the  plumbers  and  caused  everything  to  move  without 
friction  in  this  department.  I  think  there  is  better  plumbing 
being  done  throughout  the  city  than  ever  before — that  is,  so 
ftr  as  our  inspection  extends.  As  we  have  nothing  to  do  with  the 
unitary  part  of  it,  we  have  paid  very  little  attention  to  that 
portion  of  the  plumbing,  but,  from  what  we  have  seen,  think 
there  is  a  great  field  for  the  proper  authorities  to  labor  in.  The 
owners,  in  most  cases,  appreciate  our  efforts  %o  have  that  por- 
tion of  the  plumbing  over  which  we  have  control  done  to  our 
ttiisfaction,  but  occasionally  we  find  a  person  who  insists  on 
having  his  plumbing  done  to  suit  himself,  regardless  of  our 
rules— guch  as  using  any  kind  of  lead  or  iron  pipe,  putting  in 


FORTY-FIRST  ANNUAL  REPORT  OF  TI1K 


any  kind  of  fixtures  and  getting  the  work  done  by  any  tinker  who 
ffljfnli  along,  making  no  report  of  the  work  and  utterly  ignoring 
tin-  Water  Department  in  every  respect.  In  one  particular 
instance  of  this  kind,  after  we  had  notified  the  owner  to  have 
the  work  changed  to  comply  with  our  rules,  ami,  he  refusing 
to  do  so,  we  attempted  to  shut  the  water  off  from  the  premises, 
when,  as  you  are  aware,  the  Water  Board  was  served  with  an 
injunction  preventing  them  from  interfering  with  the  water  on 
-out  premises.  Until  the  case  comes  to  trial  and  is  settled,  we 
are  Dot  quite  sure  what  rights  we  have  in  this  matter,  but  if 
i  fl*  Water  Board  does  not  have  the  right  to  say  what  material 
*tuill  be  used  in  the  plumbing  of  buildings,  order  the  necessary 
cbftttges  made  when  not  in  compliance  with  our  rules,  and  also 
lo  prohibit  any  person  without  license  from  interfering  with 
l he  water  pipes  in  any  way,  then  inspection  would  be  a  farve 
;inil  of  no  earthly  benefit.  If  all  rights  end  at  the  corporation 
*!opon  the  lot  line,  inspection  would  be  of  little  use,  for  ninety 
nun-  per  cent,  of  the  leaks  occur  between  the  stop  and  the 
different  outlets  on  the  premises. 

The  following  table  shows  the  work  of  the  examiners  in  the 
eastern  and  western  divisions  during  the  year  1892: 


£a»l  of  Woodward  Ave. 
4  Woodward  are 
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Examination.  I  rJjSJ^.  '  gnui  off. 
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8,885 


1,710 
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8,068 


153 
187 
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The  following  table  shows  the  duties  performed  by  the 
inspectors  of  new  work  during  the  year  1892: 
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Attached  to  this  report  is  a  complete  list  of  tools  on  hand, 
and  an  itemized  account  of  the  material  in  stock  on  the  31st 
day  of  December,  1892. 

Io  conclusion,  I  take  great  pleasure  in  acknowledging  the 
uniform  kindness  shown  me  by  your  honorable  body,  and 
especially  by  the  Secretary,  who  has  upon  all  occasions  so 
cheerfully  given  me  his  careful  attention  and  advice  when 
called  upon,  and  who  has  so  ably  conducted  the  general  manage- 
ment of  the  Works. 

The  employes  under  my  supervision  are  entitled  to  due  credit 
for  the  faithful  performance  of  their  work  and  their  willingness 
to  do  duty  at  all  limes,  either  day  or  night,  when  called  upon 
90  to  do. 

All  of  which  is  respectfully  submitted. 

T.  R.  PUTNAM, 
Superintendent  Meters  and  Inspection. 


REPORT  OF  SUPERINTENDENT  OF  GROUNDS. 


To  the  Honorable  Board  of  Water  Gommusioner*  : 

Gkntlemkn, — As  the  year  1892  is  drawing  to  a  close,  il  be- 
comes my  duty  to  report  to  your  honorable  body  progress 
during  the  year. 

Early  in  the  season,  with  the  prospect  of  an  early  settlement 
of  the  Hurlhut  will,  your  committee  instructed  me  to  beautify 
the  grounds  rather  more  than  usual,  by  planting  flowers  and 
improving  the  roadways,  and  I  am  glad  to  say  that  the  6ft y  or 
more  flower  bods  about  the  grounds  assisted  very  much  to 
make  the  place  attractive. 

The  number  of  visitors  was*  largely  in  excess  of  that  of  for- 
mer years. 

The  permission  of  the  Hoard  to  allow  visitors  to  go  about 
over  the  lawn  was  very  much  appreciated  and  did  not  injure 
the  grass  during  the  summer  months,  excepting  Mime  special 
places,  and  in  my  opinion  such  places,  being  short  cuts,  should 
be  made  into  good  gravel  paths. 

The  iron  settees  were  a  great  convenience,  and  at  times  even 
there  were  not  sufficient  of  them  to  supply  the  large  number  of 
visitors  present. 

The  gravel  put  on  the  road  beds  during  the  summer  was 
very  much  needed  and  improved  the  appearance  of  the  park 
wonderfully.  No  part  of  the  general  park  work  needs  closer 
attention  than  the  roadways,  which  should  always  be  nicely 
edged  and  smoothed.  Owing  to  the  heavy  loads  hauled  over 
our  roadways  at  times,  I  think  it  would  be  a  good  plan  to 
macadamize  the  main  road  from  the  avenue  to  the  engine  house. 
As  the  road  already  has  a  pretty  good  foundation  of  large" 
stones,  it  would  be  only  necessary  to  remove  the  top  dressing 
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and  build  up  in  the  usual  way  with  stones  brokeu  the  proper 
size,  side  drains  being  put  in  at  the  same  time.  We  could  then 
keep  the  road  in  good  condition  all  seasons  of  the  year. 

The  road  sprinkler  was  not  finished  in  time  to  be  of  any  use 
this  season,  but  will  be  a  great  benefit  the  coming  summer. 

Acting  under  instructions  from  your  committee,  I  built  a 
small  green  house,  12  x  106  feet,  at  an  expense  for  material  of 
one  hundred  and  eighty-eight  dollars.  It  will  be  a  great  con- 
venience, although  too  small  for  very  extensive  floral  work. 

Now  that  the  Hurlbut  will  is  settled,  I  would  recommend 
some  permanent  improvements.  One  of  the  first  things  needed 
is  an  iron  fence  for  the  Jefferson  ave.  front.  This,  I  understand, 
has  already  been  arranged  for.  It  will  greatly  improve  the 
appearance  of  the  grounds,  as  the  present  fence,  both  in  front 
and  on  each  side,  obstructs  to  a  considerable  extent  the  view  of 
the  park  in  approaching  and  passing  it. 

Another  very  much  needed  improvement  is  a  ladies'  toilet 
room,  which  I  would  advise  locating  south  of  the  tower  over 
the  thirty-inch  waste  pipe. 

I  would  suggest  a  building  with  the  first  floor  fitted  for  the 
exclusive  use  of  ladies,  with  a  sitting  room  and  toilet  rooms, 
with  all  the  ordinary  toilet  room  fixtures  at  hand.  Then  have 
an  outside  stairway  leading  to  the  top  floor  for  general  use, 
which  should  be  almost  entirely  glass  sides,  without  partitions 
or  obstructions  of  any  kind,  except  necessary  supports  for  the 
roof.  A  brick  building,  with  stone  trimmings,  hardwood  finish 
and  everything  complete,  large  enough  for  all  purposes,  could 
he  built  for  about  twenty-five  hundred  dollars. 

There  is  also  needed  very  badly  a  convenient  shelter  for 
horses  and  carriages. 

We  are  now  digging  a  ditch  along  the  west  fence  from  the 
river  to  a  point  four  hundred  feet  south  of  the  engineer's  resid- 
ence, and  with  three  or  four  cross  ditches  hope  to  drain  the 
marsh,  so  as  to  stop  the  growth  of  flags  at  least. 

There  are  quite  a  number  of  maple  trees  set  in  the  grounds, 
some  of  them  several  years  ago,  that  will  never  amount  to  any- 
thing as  ornamental  shade  trees,  and  I  think  it  would  be  a  good 
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t  to  pat  elm  trees  in  the  place  of  them.  Maples  are  attacked 
hw  Kwrs  more  than  any  other  kind  of  tree  in  the  park.  Al- 
ujjh  we  are  continually  doing  what  we  can  to  promote  the 
^  th  of  the  trees,  it  seems  impossible  to  get  maples  to  do  well, 
t  am  also  in  favor  of  planting  a  number  of  evergreen  trees. 
Alt  bough  our  generous  benefactor,  Mr.  Hurlbut,  did  not  fancy 
th*»,  I  think  it  would  improve  the  park  very  much  to  have  a 
>  .  -  mired  or  so  set  in  clumps  about  the  grounds.    Quite  a  nam- 
»  i  eouid  be  planted  along  the  east  line  and  also  a  few  sooth 
iif  the  basin  and  along  the  canal  bank  far  enough  away  so  that 
■  -4  would  not  be  blown  into  the  basin. 
Accompanying  this  is  an  invoice  of  tools,  etc.,  on  hand  in 
clii*  department. 

Respectfully  submitted. 

B.  A.  8CRIBNEK. 
Svp$rini*nd*nt  of  Oraumda. 


REPORT  OF  CHIEF  ENGINEER  AT  PUMPING  WORKS. 


Detroit,  January  1,  1893. 
To  the  Board  of  Water  Commissioners  : 

Gentlemen  —  I  have  the  honor  to  submit  the  Engineer's 
report  for  the  year  1892. 

The  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 


YEAR. 


m. 
m. 
m. 
m 

m. 

858. 
1*0. 

«i. 
m 
m. 
i*t 

m. 
m 

m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 

m 

m. 
m 

K». 

Wm. 

m. 
m 
m 
m\. 
m 
m. 
m 
m. 
m 
«». 
im. 
m 


Gallons  of  Water 

PUMPED. 


7Jf\0fll^7 
S8fcl  12,587 

i.Afl  145 
WM0.15MM 


1^1*7,068 
1.000,742 

X,M<VU4.1!0 

BT 

kU'»  914.532 
l.«3tt 


Cost  of  Fuel 
Consumed. 


$2,1*9  87 
2 ,271  34 
3,825  81 
4,017  44 
8,9<-3  20 
3.656  20 
8,194  15 
4,190  21 
4,414  07 
3.150  95 
4.6^0  86 
7,647  62 
7,872  89 
9,849  16 
10,121  82 
11,879  28 
11,247  92 
12.718  78 
14,681  05 
37.786  86 
20,2*3  80 
20,4*1  71 
21.398  98 
19,832  89 
17.433  72 
10,943  82 
11,219  61 
12,276  CO 
16,556  63 
13.156  16 
16,4*5  9V 
19,877  07 
21,841  48 
20,887  24 
85,8*2  88 
39,568  66 
34,414  81 
31,352  40 
33,826  86 
81,031  40 


Average  daily 
delivered. 


646,411 
981,694 
1,080.866 
1,487.148 
1,8  6,281 
1,909,887 

I,  967,378 
2,142,774 
2,883,580 
2,462,409 
2,725,878 
2,837,808 
2,889,078 
2,875,888 
8,277,688 
8,905,676 
4,507,218 
4,511,809 
5,112,4V8 
6,801,762 
7,601,892 
8,762,723 
9,011,860 

II,  527,272 
11,107,499 
11,548.123 
11,908,146 
14,053,696 
15,172,036 
17,926,877 
17,261,410 
20,217,384 
23,263,044 
27,317.841 
2f,97«,907 
36,079,166 
39,397/16 
35,274,888 
38.209.067 
83.083,692 
84.182,499 
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U  will  be  seen  by  the  tables  the  water  pumped  during  tbe 
yvmr  ii  but  little  more  than  in  1891,  although  the  city  has 
riskily  increased  in  population.  This  is  accounted  for  by  tbe 
i<  ige  of  waste  which  seems  to  be  more  thorough  each 
*ucev«  ding  year. 

With  the  new  triple  expansion  engine  and  high  pressure 
hoiler*  which  will  be  ready  for  use  about  July,  we  will  be  in 
much  hotter  condition  to  supply  the  higher  districts  in  the  city 
wit  J,  ,  satisfactory  head  of  water,  and  such  additional  as  to 
meet  any  increased  demand  for  some  time  to  come. 

In  !><  cember,  1889,  we  began  the  use  of  natural  gas  for  fuel 
utinued  using  it  until  Sept*  mber  of  this  year.  Our 
<'\j>i -t  ir -nee  with  natural  gas  was  very  satisfactory  when  the 
volume  was  sufficient,  but  several  times  it  failed  so  suddenly 
tint  we  did  not  have  sufficient  time  to  get  steam  on  our  cool 
boiler*  soon  enough,  causing  a  short  supply  of  water  for  several 
mil  tut  en, 

In  August  we  began  preparation  for  the  use  of  fuel  oil  which 
we  have  been  using  for  about  three  months  with  the  most 
*  at  is  factory  results,  being  easy  to  control  when  properly  applied 
and  ilno  a  great  saving  over  anthracite  coal  which  has  been 
usH  nearly  since  the  building  of  the  new  works.  It  was  found* 
im practicable  to  use  bituminous  coal  for  the  reason  that  soot 
would  be  blown  into  the  settling  basin  and  pumped  into  the 
mains. 

Our  nil  burners  and  connections  were  put  in  by  the  National 
Suj.j  1y  Company,  who  furnished  burners  as  good  as  any  we 
knan  of.  Our  boilers  being  of  the  fire  box  marine  pattern,  it 
was  a  question  with  Engineer  Edwards  whether  the  burner 
should  jj;o  into  the  fire  box  through  the  furnace  doors  or  under 
the  hoiler  front  which  is  about  fourteen  inches  below  tbe  grate 
bar j*  u*i'd  for  eoal.  He,  however,  decided  to  put  them  at  the 
[pim  (Miint  mentioned  which  has  proved  too  low,  for  the  reason 
t  Li  r  Mie  intense  heat  on  tbe  lower  edge  of  the  side  sheets  caused 
fturh  mmmotion  that  instead  of  sediment  depositing  in  the  legs 
of  the  boiler  as  before,  it  has  been  thrown  on  the  flues  and 
other  jmrts  of  the  boiler  where  it  bakes  on,  to  the  injury  of  the 
luiili  r*  and  reducing  the  duty. 
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By  advising  with  your  committee  we  concluded  to  fit  up  our 
No.  4  boiler  with  oil  burners  set  about  twenty  inches  nearer 
the  crown  sheet  and  to  arrange  a  system  of  bridge  walls  that 
would  conduct  the  right  volume  of  air  to  the  exact  point 
needed,  and  the  result  has  been  entirely  satisfactory. 

We  get  perfect  combustion  and  also  distribute  the  heat  very 
evenly  over  the  proper  heating  surface.  Another  advantage 
of  having  our  boilers  fitted  in  this  way  is  that  we  can  in  a  very 
few  minutes  change  from  oil  to  coal  in  case  of  a  failure  in  the  / 
supply  of  the  former.  I  would  recommend  changing  those  in 
the  east  room  for  the  aforesaid  reasons. 

For  full  description  of  oil  plant  see  secretary's  report. 

There  is  a  certain  property  of  fuel  oil  that  clings  to  a  pipe 
through  which  it  flows.  It  cannot  be  called  sediment  for  the 
reason  that  it  forms  evenly  on  the  inside  surface  of  the  pipe, 
gradually  reducing  the  opening  until  the  pipe  stops  up  com- 
pletely, making  it  necessary  to  have  duplicate  lines  between  the 
boilers  and  receiving  tank. 

We  have  two  duplex  pumps  with  independent  suctions  and  a 
syitemof  pipes  and  valves  so  arranged  that  we  can  put  on  full 
boiler  pressure  of  hot  water  on  either  of  our  supply  lines  for 
the  purpose  of  cleaning  them  out.  Hot  water  is  far  more 
effective  than  steam. 

We  find  that  fuel  oil  should  be  given  as  little  vent  as  possible 
as  oil  left  exposed  to  the  atmosphere  will  lose  its  gaseous 
properties  and  become  thick  and  almost  useless  for  fuel. 

The  engines  are  in  fair  order  with  the  exception  of  No.  1 
engine  which  I  hope  to  improve  by  removing  a  heavy  weight 
from  the  fly  wheel  which  was  placed  there  for  a  balance  weight 
when  the  engine  was  built.  By  placing  a  proper  weight  on 
the  pump  piston,  I  am  confident  the  engine  will  run  considerably 
smoother  and  easier. 

The  suction  boxes  of  the  three  engines  are  submerged  be- 
neath the  water,  and  at  the  ordinary  level  in  the  river  have  nearly 
four  feet  on  the  boxes.  Early  this  spring,  however,  the  water 
became  so  low  that  it  was  deemed  necessary  to  guard  against 
possible  "loss  of  priming,"  by  having  hoods  constructed  reach- 
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ing  from  the  top  of  the  miction  boxes  to  within  a  foot  of  the 
bottom  of  the  well.  No  further  anxiety  need  be  felt  therefore 
even  if  the  water  should  become  four  feet  below  the  present 
level,  which  is  not  at  all  likely. 

Repairs  on  boilers  the  past  year  have  been  considerable,  bnt 
they  are  now  in  fair  condition  considering  their  age. 

We  had  four  of  the  Ford  mechanical  boiler  cleaners  put  on 
the  boilers  in  the  east  room  June  1st,  1890,  and  on  Oct.  1st, 
1890,  we  had  four  put  on  the  boilers  in  the  west  room.  This 
boiler  cleaner  is  simply  a  convenient  surface  blow-off  and  does 
not  keep  the  boilers  clean  as  they  are  represented  to  do,  as  we 
have  found  it  necessary  to  use  considerable  boiler  compound 
in  order  to  maintain  boilers  in  condition.  I  am  sorry  to  say 
that  we  have  not  found  as  yet  any  mechanical  device  that  will 
prevent  scale,  or  any  compound  that  will  dissolve  scale  so  that 
the  boilers  can  be  washed  out  clean,  without  taking  out  flues 
every  two  or  three  years. 

I  would  suggest  that  hereafter  all  well  strainers  should  bt* 
made  of  the  perpendicular  bar  pattern  instead  of  perforated 
plate,  for  this  reason:  the  bar  strainer  can  be  thoroughly 
cleaned  without  delay.  I  would  recommend  having  one  of 
this  pattern  put  into  the  west  well  where  the  new  connection 
is  to  be  made.  I  hope  the  new  discharge  connections  will  be 
made  ho  that  when  a  new  discharge  main  is  laid,  either  engine 
can  be  run  independently  with  either  main.  The  advantage 
of  this  is  considerable,  for  the  reason  that  only  the  required 
pressure  need  be  kept  on  each  main  and  the  engines  could  be 
run  slower  when  required  without  interfering  one  with  the 
other,  making  quite  a  saving  of  fuel. 

The  new  addition  of  forty-seven  feet  to  the  west  end  of  the 
engine  house,  which  is  now  under  way,  will  make  the  building 
look  more  symmetrical  and  give  ample  room  for  the  new  engine. 

The  coal  tdieds  are  not  in  good  condition,  but  as  we  are  not 
likely  to  use  them  for  some  time,  I  see  no  necessity  for  repair- 
ing them  immediately  as  it  would  he  quite  an  expense. 

Respectfully  Mihmitted, 

URIAH  GOULD, 


REPORT  OF  THE  SUPERINTENDENT  OF  EXTENSION 
AND  CONSTRUCTION. 


Detroit,  January  *2d,  189.1. 
To  the  Board  of  Water  Vommuitioners: 

Gentlemen:  In  accordance  with  the  regulations  of  your 
Honorable  Body,  I  have  the  honor  to  present  my  annual  re- 
port relative  to  the  general  condition  and  progress  of  the 
work  in  this  department. 

During  the  past  season  not  less  than  thirty-seven  miles  of 
pipe  has  been  laid. 

It  would  seem  from  the  tenor  of  our  last  year's  report,  that 
the  extensions  to  our  pipeage  system  would  be  greatly  cur- 
tailed for  the  past  year,  because  we  expected  the  calls  for  ex- 
tensions in  this  branch  of  the  work  would  not  be  very  numer- 
ous. We  have,  however,  in  this  been  doomed  to  disappoint- 
ment, and  although  we  arc  condoling  ourselves  with  the  hope 
that  the  calls  upon  this  department  of  the  work  may  not  be  as 
numerous  the  coming  year,  it  is  nevertheless  an  unknown 
quantity.  The  city  now  covers  an  area  of  about  29  square 
miles,  its  greatest  length  being  about  *i\  miles,  and  its  width 
about  5i  miles. 

Continually  new  streets  and  avenues  are  being  opened,  and 
outside  of,  and  adjacent  to  the  boundary  lines  of  our  city  are 
many  suburban  sections  already  laid  out  in  streets  and  build- 
ing lots,  awaiting  with  gaping  mouths  for  the  best  of  bever- 
ages from  our  source  of  supply.  So  in  view  of  these  facts,  I 
fear  we  may  not  soon  get  a  very  long  breathing  spell;  but 
must  keep  on  our  wearing  apparel  and  our  hands  to  the  plow* 
It  may  be  well  to  say  right  here,  that  owing  to  the  great 
amount  of  paving  being  done  the  past  season  it  has  been  the 
cause  of  much  additional  work  in  our  extensions. 
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Amoug  the  chief  of  our  lines  laid  the  past  year  have  been 
the  following.  The  completion  of  the  24-inch  main  in  the 
North  Boulevard,  from  Sullivan  to  the  west  line  of  Grand 
River  Avenue?,  and  from  this  point  on  said  Boulevard  a  16- 
inch  main  was  laid  to  14  feet  west  of  the  West  Boulevard. 
A  16-inch  main  was  laid  in  Buchanan  Street,  from  the  inter- 
section of  the  30  and  24-inch  mains  in  said  street  and  Vine- 
wood  Avenue,  to  Livernois  Avenue,  a  distance  of  5,550  feet, 
and  to  which  all  the  streets  and  avenues  have  been  connected 
thereto  where  water  mains  have  been  laid,  and  at  such  points 
where  new  streets  have  been  opened,  and  where  no  pipe  baa 
as  yet  been  called  for,  suitable  branches  have  been  placed  for 
future  use.  The  gap  in  the  24-inch  main  in  Cass  Street  be- 
tween Fort  and  Congress  Streets  was  also  laid.  This  com- 
pletes the  line  from  Fort  Street  to  Jefferson  Avenue.  A  line 
of  12  and  10-inch  pipe  has  been  laid  in  Gratiot  Avenue,  with 
good  results.  This  line  was  laid  from  St.  Aubin  to  Rivard 
Street  with  the  12-inch  pipe,  connecting  with  the  24-inch  main 
in  Orleans  Street  and  to  all  lines  crossing  the  same.  The  10- 
inch  pipe  was  laid  from  Rivard  Street  to  the  intersection  of 
Gratiot  avenue,  Mullett  and  Raynor  Streets,  connecting  with 
the  30-inch  in  Mullett  Street.  The  laying  of  this  line  has 
greatly  relieved  the  overdrawn  pipes  and  mains  in  this  local- 
ity. A  10-inch  main  was  laid  in  Cleveland  Street,  from  St. 
Aubin  to  Elmwood  Avenues;  and  from  Elm  wood  Avenue  to 
Burlage  Place,  an  8-inch  was  laid  to  replace  several  section*  of 
3  and  4-inch  pipe  and  wooden  logs.  This  line  has  made  an 
excellent  cross-feed  to  this  section  of  the  city,  the  10-inch  pipe 
being  connected  with  the  30-inch  main  in  Chene  Street.  A 
line  of  8  and  10-inch  pipe  was  laid  in  Jefferson  Avenue  from 
McClelland  Avenue  to  about  800  feet  east  of  the  easterly  city 
line  and  from  this  a  line  of  10-iuch  pipe  was  laid  in  the  Pump- 
ing Works  grounds,  connecting  with  the  30-inch  main  leading 
to  the  stand-pipe. 

Thirty-one  lines  of  extensions  have  been  made  with  8-inch 
pipe,  ranging  in  lengths  from  100  to  3,500  feet,  12  of  which 
were  laid  to  replace  wooden  logs  ami  3  and  4-inch  iron  pipe  in 
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the  following  streets  and  avenues:  Burlage  place,  from  Cleve- 
land to  Waterloo  Streets;  Calhoun  Street,  from  Chene  Street  to 
Grand j  Avenue;  Eighth  Street  from  Grand  River  Avenue  to 
Brigham  Street;  Grandy  Avenue,  from  Gratiot  Avenue  to 
Pierce  Street;  Leland  Street,  from  Dequindre  Street  to  Mc- 
Dotigall  Avenue;  McDougall  Avenue,  from  the  north  line  of 
Gratiot  Avenue  to  Preston  Street;  Russell  Street,  from  Con- 
gress to  Macomb  Streets;  and  from  Gratiot  Avenue  to  Maple 
Street;  Sherman  Street,  from  Orleans  to  Russell  Streets;  Water, 
loo  Street,  from  Burlage  Place  to  Mt.  Elliott  Avenue;. 
Wilkins  Street,  from  Chene  to  Orleans  Streets;  and  in  alley 
east  of  Woodward  Avenue,  north  of  Gratiot  Avenue;  28,985 
lineal  feet  were  laid  to  meet  the  31  lines  mentioned  above,, 
making  an  average  of  935  feet  per  line. 

The  laying  of  new,  and  extending  of  the  old  lines  of  6-inch 
pipe  in  166  different  places,  have  averaged  about  564  lineal 
feet  per  line  of  pipe,  ranging  in  lengths  from  12  to  4,600  feetr 
or  a  total  length  of  93,580  feet. 

I  find  by  carefully  looking  over  the  records  of  our  pipeager 
that  31  new  mains  of  streets  and  avenues  have  been  added  to 
our  list  of  streets  in  which  pipe  has  been  laid,  the  same  rang- 
ing in  lengths  from  50  to  2,500  feet. 

It  is  quite  probable  that  the  calls  for  pipe  the  coming  season 
will  not  exceed  12  inches  in  diameter  as  it  now  presents  itself. 

It  is  very  gratifying  to  see  the  disappearance  of  some  of  the 
smaller  lines  of  pipe,  and  pipe  of  much  larger  size  taking  its 
place  in  many  of  the  streets  and  avenues  of  the  older  portions 
of  our  city.  Nothing  less  than  6-inch  is  being  laid  north  and 
south,  and  the  preference  will  be  for  8  and  10-inch  pipe,  see- 
ing it  is  the  wish  of  your  Honorable  Body  that  a  bountiful 
supply  shall  be  had  in  all  portions  of  the  city. 

I  believe  we  have  good  reason  to  be  proud  of  our  pipeage 
system,  as  well  as  the  many  other  things  about  our  works. 
We  have  no  less  than  seven  main  lines  running  east  and  west, 
in  sizes  from  12  to  36  inches,  which  are  supplied  from  the  two- 
42-inch  mains  leading  out  from  Pumping  Works,  and  in  ad- 
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Mt  Elliott  Avenue. — A  10-inch  pipe  from  Gratiot  Avenue 
to  the  old  city  line,  distance  8,000  feet,  replacing  about  the 
same  length  of  4-inch  pipe. 

Rivard  Street. — An  8-inch  pipe  from  Fourth  to  Sixth  Streets, 
distance,  750  feet,  replacing  the  same  length  of  4-inch  pipe. 

John  R  Street. — An  8-inch  pipe  from  Piquette  Avenue  to 
North  Boulevard,  distance  1,500  feet,  and  in  said  street  from 
Miami  to  Adams  Avenue,  distance  900  feet,  replacing  650  feet 
of  4-inch  pipe. 

Park  Street. — An  8-inch  pipe  from  Columbia  to  Peterboro 
Streets,  distance  3,000  feet,  replacing  1,300  feet  of  4-inch  pipe. 

Rivard  Street. — An  8-inch  pipe  from  Gratiot  to  Palmer 
Avenues,  distance  9,700  feet,  replacing  8,000  feet  of  4-inch 
pipe.  In  my  recommendations  for  last  year  I  had  recommend- 
ed the  laying  of  a  12-inch  main  in  this  street  to  be  laid  from 
Gratiot  Avenue  to  Watson  Street,  the  purport  of  which  was  to 
meet  the  overdrawn  lines  in  Gratiot  Avenue  and  contiguous 
streets.  This  plan  was,  however,  changed  and  the  line  was 
laid  in  Gratiot  Avenue  believing  we  should  gain  better  results, 
which  has  proved  to  be  the  case. 

Waterloo  Street. — An  8-ineh  pipe  from  Mt.  Elliott  to  Con- 
cord Avenue,  distance  1,575  feet,  replacing  900  feet  of  4-inch 
pipe.  This  line  is  for  a  cross-feed  which  will  be  fed  from  the 
10-inch  main  in  Cleveland  Street. 

St.  Antoine  Street. — An  8-inch  pipe  from  Gratiot  Avenue  to 
Elizabeth  Street,  distance  1,100  feet,  replacing  the  same,  length 
of  4-inch  pipe. 

Twelfth  Street. — An  8-inch  pipe  from  River  Street  to  Lafay- 
ette Avenue,  distance  750  feet,  replacing  the  same  length  of 
4-inch  pipe;  also  on  said  street,  from  Howard  to  Baker  Streets, 
distance  1,475  feet,  replacing  the  same  length  of  4-inch  pipe. 

Beaubien  Street. — An  8-inch  pipe  from  Gratiot  Avenue  to 
Watson  Street,  distance  4,050  feet,  replacing  the  same  length 
of  4-inch  pipe. 

Holden  Avenue. — An  8-inch  pipe  from  North  Boulevard  to 
Crawford  Street,  distance  3,500  feet,  replacing  2,100  feet  of 
4-inch  pipe. 
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feCWxall  Avenue. — An  8-inch  pipe  from  Clinton  to  Gratiot 

rtttf*  distance  4,500  feet. 
;  c<.'t£*  Street. — An  8-inch  pipe  from  Farnsworth  Street  to 
vn  Avenue,  distance  500  feet;  also  in  said  street,  from 
rtc*  Avenue  to  North  Boulevard,  distance  1,500  feet,  re- 
»u»tiit^  4-iuch  pipe. 

vUkus  Street. — An  8-inch  pipe  from  Leland  Street  to  north 
*rper  Avenue,  distance  6,750  feet,  replacing  6,000  feet  of 
^  pipe. 

K*Aufait  Avenue. — An  8-inch  pipe  from  585  feet  north  of 
fson  to  282  feet  north  of  St.  Paul  Avenue,  distance  2,400 
.  replacing  the  same  length  of  4-inch  pipe, 
tti'llevue  Avenue. — An  8-inch  pipe  from  Gratiot  Avenue  to 
Kami  worth  Street,  distance  2,100  feet,  replacing  the  same 
;ih  of  4-inch  pipe. 
John  R  Street. — A  6-inch  pipe  from  Erekine  to  Brady  Street, 

.ince  1,050  feet. 
Molden  Avenue. — A  6-inch  pipe  from  Cass  Avenue  to  Craw- 
ford Street,  distance  1,900  feet,  replacing  logs. 

!  ome  Avenue. — A  6-inch  pipe  from  Milwaukee  Avenue  to 
\  nh  Boulevard,  distance  450  feet,  replacing  450  feet  of 
4  inch  pipe. 

rUjuette  Avenue.— A  6-inch  pipe  from  Beauhien  to  Hastings 
Struct,  distance  1,125  feet,  replacing  3-inch  pipe. 

I  .fib  Street. — A  6-inch  pipe  from  Jefferson  to  Monroe 
A v urine  distance  1,550  feet,  replacing  3  and  4-inch  pipe. 

Brush  Street. — A  6-inch  pipe  from  Benton  to  Brady  Street, 
distance  900  feet. 

Atlair  Street. — A  6-inch  pipe  from  Jefferson  Avenue  to 
i  Street,  distance  1,125  feet,  replacing  4 -inch  pipe. 

Walker  Street. — A  6-inch  pipe  from  Jofferson  Avenue  to 
At  water  Street,  distance  1,200  feet,  replacing  4-inch  pipe. 

Twenty-third  Street. — A  6-inch  pipe  from  Magnolia  to  Ba- 
in Street,  distance  1,850  feet,  replacing  3  and  4-inch  pipe. 

Twenty-6fth  Street. — A  6-inch  pipe  from  Baker  to  Howard 
Street,  distance  1,650  feet,  replacing  4-inch  pipe;  also  in  aaid 
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street  from  Michigan  Avenue  to  E  Street,  distance  825  feet, 
replacing  750  feet  of  4-inch  pipe. 

Wabash  Avenne. — A  6  or  8-inch  pipe  from  Grand  River 
Avenue  to  Lake  Shore  R.  R.,  distance  2,500  feet,  replacing  log 
pipe. 

Seven  teeth  Street. — A  6-inch  pipe  from  Poplar  to  Buchanan 
Streets,  distance  500  feet,  replacing  4-inch  pipe. 

I  have,  in  addition  to  the  above  lines,  recommended  several 
received  from  Mr.  Tryon,  secretary  of  the  Fire  Department, 
which  I  herewith  append: 

The  first  calls  for  a  line  of  pipe  in  Elizabeth  Street  from 
Cass  to  Grand  River  Avenue,  distance  435  feet.  I  see  but  one 
objection  to  this,  and  that  is,  it  would  necessitate  the  taking  up 
of  the  new  brick  pavement  in  Grand  River  Avenue.  We 
could,  however,  lay  a  6  or  8-inch  pipe  in  said  street  from  Cass 
to  the  north  line  of  Grand  River  Avenue  and  leave  the  end 
dead  for  a  time. 

The  second  calls  for  a  large  main  in  State  street  from  Wash- 
ington avenue  to  Cass  street,  distance  600  feet.  This  should 
be  a  10-inch  pipe. 

The  third  calls  for  larger  pipe  in  Park  place  from  Michigan 
avenue  to  Grand  River  avenue.  As  the  block  between  Michi- 
gan avenue  and  State  street  is  a  short  one,  the  better  plan 
would  be  to  run  from  State  to  Clifford  streets,  distance  750  feet. 
This  would  connect  with  the  new  10-inch  in  State  street,  old 
8-inch  in  Grand  River  avenue  and  to  a  proposed  10-inch  which 
may  be  laid  in  Clifford  street.    This  would  be  an  8-inch  line. 

The  fourth  calls  for  pipe  in  Bagley  avenue  from  Cass  to  Park 
streets,  distance  1,050  feet.  I  think  this  would  be  much  better 
met  by  laying  a  line  of  10-inch  pipe  in  Clifford  street  from 
Washington  to  Adams  avenues.  This  would  not  only  meet 
Bagley  avenue,  but  Middle  street  and  Adams  avenue.  This 
will  shorten  the  150  feet  and  will  be  fed  from  the  12-inch  in 
Clifford  street  and  the  10-inch  in  Washington  avenue. 

The  fifth  call  is  for  the  replacing  of  the  logs  in  Wabash 
avenue.    This  has  already  been  mentioned. 

The  sixth  calls  for  pipe  in  Kirby,  Warren  and  Forest  avenues, 
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from  Grand  River  to  Cass  avenues.  The  total  length  is  about 
20,000  feet,  and  when  laid  in  this  way  it  will  have  no  special 
feeders.  A  much  better  plan  to  meet  this  call  would  be  the 
laying  of  a  10  or  12- inch  pipe  in  Commonwealth  avenue  from 
the  30-inch  main  in  Brigham  street  and  connecting  there  to  run 
northerly  to  Kirby  avenue.  This  distance  is  about  3,200  feet. 
And  in  Kirby  avenue,  for  a  cross  feeder,  lay  an  8  or  10- inch 
pipe  from  Grand  River  to  Cass  avenues,  distance  7,800  feet. 
By  laving  in  this  way  we  have  to  contend  with  less  pavement, 
old  or  new,  and  will  have  a  much  better  supply  of  water  and 
will  take  9,000  feet  less  pipe,  all  crossings,  whether  large  or 
small  pipe,  being  connected  to  thetc  lines  and  th<*  dead  ends 
cured. 

The  seventh  calls  for  pipe  in  Piquette  avenue  from  Lincoln 
avenue  to  Twelfth  street,  distance  1,050  feet.  This  can  be 
better  met  by  filling  the  gaps  in  Trumbull  and  Commonwealth 
avenues.    This  will  only  require  the  laying  of  1,300  fevt. 

The  eighth  calls  for  pipe  in  Fort  street,  from  Randolph  to 
St.  Antoine  streets,  distance  1,175  feet;  Monroe  avenue,  from 
Farrar  to  St.  Antoine  streets,  distance  1,500  feet,  and  in  Ma- 
comb street,  from  Randolph  to  St.  Antoine  streets,  distance 
1,175  feet.    If  laid,  6  or  8-inch  pipe  will  answer  this  call 

The  ninth  calls  for  a  better  supply  of  water  in  the  vicinity 
of  the  I).  <fc  M.  Junction.  This  can  be  met  by  laying  a  10-inch 
pipe  in  St.  Aubin  avenue  from  Trombly  avenue  to  Pallister 
road.  This  will  have  a  direct  connection  and  feed  from  the 
24-inch  main  in  the  N.  Boulevard,  distance  2,250  feet. 

The  above  lines  would  take  about  21  miles  of  pipe.  This  is 
a  large  amount,  and  may  not  be  laid  the  coming  season,  should 
it  be  complied  with;  and  yet  not  one  of  the  line*  mentioned 
but  that  should  be  laid  in  the  very  near  future. 

I  am  sorry  to  learn  that  the  Detroit  Pipe  Foundry  has  cloned 
its  works  and  possibly  may  not  resume  operations  again. 
Our  dealings  with  this  6rm  have  been  very  satisfactory,  and 
the  foundry  being  in  our  city,  it  has  given  us  a  better  oppor- 
tunity of  examining  and  testing  the  pipe  before  delivery  by  our 
inspector;  and  when  any  changes  in  our  Works  have  made  it 
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necwstry  to  change  the  size  of  our  pipe,  this  has  been  complied 
with  in  a  very  prompt  manner.  The  closing  of  the  said  foundry 
before  our  season's  work  was  done  has  been  the  cause  of  some 
delay  in  closing  up  our  work  for  the  year,  having  had  to  com- 
plete our  orders  for  pipe  outside  of  our  city. 

1  take  the  liberty  of  placing  before  the  readers  of  our  annual 
reports  a  few  facts  which,  I  think,  may  be  of  special  interest  to 
tbera.  They  are  the  following:  At  the  close  of  the  year  1877, 
and  including  the  work  of  that  year,  we  had  in  connection  with 
the  Works  104  miles  of  iron  pipe  and  89||  J  J  miles  of  log  pipe. 
At  the  close  of  the  year  just  passed,  it  will  be  seen  by  the 
tables  of  pipeage  we  have  now  426*£J|  miles  of  iron  pipe  and 
only  568.yo  miles  of  log  pipe,  which  has  quadrupled  our  iron 
pipe  and  lessened  the  log  pipe  eighteen  fold,  and  increased  the 
total  size  of  pipe  per  mileage  of  all  sizes  above  4  inches  4£ 
times  greater,  or  433  per  cent.,  the  greater  percentage  of  which 
bas  been  for  the  replacing  of  logs,  3  and  4-inch  pipe  and  in 
many  of  the  streets  in  which  no  pipe  had  been  laid  in  the  busi- 
ness portions  of  our  city,  either  for  better  fire  protection  or  a 
more  bountiful  supply  of  water  for  manufacturing  purposes. 
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PIPEAOE. 

Tfei  amount  of  distribution  pipe  and  mains  laid  and  relaid, 
:nni  iron  and  wood  pipe  discontinued  during  the  past  season,  is 
as  MIows:  Total  iron  pipe  laid  and  relaid  37 1 J 5 J  miles,  of 
whu  h  1,495  feet  was  relaid,  and  1,575  feet  was  laid  for  private 
tt*6j  3JtSo  miles  of  wood  and  4a484„*u  miles  of  iron  pipe  were 
discontinued,  making  the  net  increase  of  the  pipeage  29JJJJ 
in i lc  h.  This  amount  added  to  the  measured  lines  of  iron  and 
wood  pipe  connected  with  the  Works,  will  make  the  total 
IfiDgth  431 1 J  J  J  miles,  of  which  426 \\  J  jj  miles  are  iron  and 
,  miles  are  wood  pipe,  which  in  detail  is  as  follows: 
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During  the  past  year,  789  gates  have  been  set,  and  70  re-set; 
149  gates  wero  taken  out;  of  the  739  gates  set  121  were  for 
blow-off*,  82  were  new  anil  89  old  gates.  Of  the  70  re-set  60 
were  blow-offs,  and  of  the  149  gates  taken  out  62  were  blow- 
offs;  the  balance  were  replaced  with  gates  of  larger  size  on 
linen  where  the  small  pipe  had  been  replaced  with  larger  lines. 
NEW  GATES. 


No.  OF 
Each  Kikd. 


Nam*  or  Gate. 


Size. 


6 
5 
20 
71 
219 
217 
4 
1 
5 
84 
1 
8 
\ 


Murdock  Valve  Co  I        16      I  Set 

 !       13      :  " 

 |       10  * 

::   ::  ■■::=::::>  'I  I 

i 

 i  * 

  8 

•     "  j         8  Blow  off. 

.        "   4 

 !  8 

 j  8  Auto.    ,  Relief 

  8  Flange.  \ 


OLD  GATES. 


No.  or  • 
Each  Kino.  I 


Name  or  Gate 


2  Pittsburgh  

2       t  Flowers  Bros  

8  M unlock  Valve  Co. 

88   

16      ,  Oalvin  

15  Lmllow  

4       I  Pittsburgh  

81       |  Flowers  Brow  


Six*. 


24 


Kkbajuil 
React. 

Bio*  off 


There  are  now  4,874  Mop-gates  in  use  in  the  main*,  and  dis- 
tribution pipes,  ranging  in  size  from  8  to  42  inches,  and 
averaging  1  in  515  feet  of  pipe.    In  addition  to  this  number 


BOARD  OF  WATER  COMMISSIONERS, 


71 


we  have  611  blow-gates,  in  sizes  from  3  to  24  inches.  These 
arc  not  all  located  at  dead  ends,  but  are  set  at  points  on  our 
mains,  where  flushing  at  times  becomes  necessary. 

The  appended  table  gives  the  length  of  3,  4  and  6-inch  pipe, 
and  logs  which  have  been  replaced  with  pipe  of  larger  size,  in 
detail,  as  follows: 


8zzs  of  Pipe  Laid. 


4-inch 
4  " 
6  " 
6 
6 

8  " 
8  " 
8  " 
8 
10 

10  " 
10  " 
10 


iron  pipe. 


Tot  at.  . 


Size  of  Pipe  and  Loos 
Replaced. 


W  Pipe  

8-inch  iron  pipe . 

Log  pipe  

3-inch  iron  pipe. 

4  '  

Log  pipe  

3-inch  iron  pipe. 
4  "  "  -  . 
6    "      "     "  . 

Log  pipe  

3-incii  iron  pipe.. 
4  "  "  "  . 
6    M      "     "  . 


Length  of  Pipe 
Laid. 


8,479 
714 
4,240 
3.389 
4,616 
3,839 
1.180 
4,351 
84 
375 
650 
682 
519 

38,068 


feet. 


There  were  connected  with  the  water  mains  324  hydrants 
and  40  reservoirs,  making  the  total  number  now  in  use  2,292 
hydrants  and  479  reservoirs.  One  hundred  and  eighty-six 
brandies  were  set  for  the  fire  department  and  433  street 
branches,  ranging  in  size  from  4  to  24  inches. 
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TABLE  OP  SERVICE  CONNECTIONS. 
Number  of  taps  with  iron  and  wood  pipe  of  sizes  from  j 
inches  lo  ft  inches,  in  detail  as  follows  : 


IXM  or  CONNECTION. 


Cntf  in  if  i,  'Much  diameter. 

14    |    i.  »• 

,.     o  ,. 

.,     M    2    »•  *• 
1    "  M 

.  WiH«i  f>i|H  .  

M  i  \n|  s,  


NO.  IX  ADDBDj1*"***; 


IN  I8«. 


TIXUKD  JaXUABT 
189*. 


3,. 
57 


82  161 
84,  18, 
8,186:  998* 
90.082!  2.531 
8,955       22:  664) 
1,807! . 


G*  "tnl   44.706,  8,576     664  46.618 


Total 
I.  ISM. 


3 
68 
96 

109 
9.129 
88.608 
8.319 
1.807 
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REPAIRS  DEPARTMENT, 
t  «>f  the  Works  has  received  its  usual  prompt 
■anv  items  of  work  coming  under  iu  care, 
lire  hundred  and  seventy-six  taps  were  made 
.  ^rSution  pipes  of  sizes  from  five-eighths  to  f oar 

•    *  -s, 

-  ^  ■  »  NN  year,  this  department  has  lost  its  chief  fore- 
.  .   ,        F«on  of  Mr.  T.  Shaughncssey,  who  was  taken 

 '  ■M,k»  bv  dealu-    He  had  been  in  the  employ  of  the 

»  .s>  vrover  twenty  years,  and  had  proved  a  very  valuable 

,*.-ancy  has  been  filled  by  Mr.  John  Wallace,  who  was 
^  .t  oar  in8,K>etors.     He  is  fi||j„R  t|K>  pofljtion  with  mucJi 
...   .  :o  himself  and  the  Works.    Mr.  Wallace'*  employment 
,.     :J»e  Works  has  been  of  long  standing,  having  had  con- 
^....-»Hie  experit-uce  in  this  department. 

I  am  glad  to  «ay  no  very  serious  breaks  have  occurred  in  our 
.w-S*  mains  the  past  season.    It  is  true,  however,  that  we  have 
k»l  to  take  out  a  defective  branch  in  one  of  our  42-inch  main* 
*»  the  Pumping  Works.    This  was  an  abandoned  branch,  the 
Tend  being  defective.    This  was  taken  out  and  a  straight 
piece  inserted  and  sleeved  up. 

"  PLMPINQ  WORKS. 
To  facilitate  the  better  working  of  the  engines  at  the  Pump- 
ing Works,  a  20-inch  globe  regulator  valve  was  inserted  in  the 
3»-inch  branch  line  connecting  the  two  lines  of  42-inch  main* 
and  the  stand-pipe.  Prior  to  this,  the  adjustment  of  the 
eng.nes  and  mains  was  made  by  a  partial  closing  of  the  So-inch 
stop  gate  on  this  branch  line,  the  discs  of  which  being  loose  in 
the  cages  carrying  them,  kept  up  a  continual  rattle,  and  fear, 
were  had  that  the  seats  would  become  so  deface.!,  that  when 
needing  a  perfect  shut-off  between  the  mains  and  stand-pipe  we 

should  be  unable  to  do  s„.    It  is  very  gratifying  to  know  that 

by  the  placing  of  this  regulator  valve  it  has  met  our  novda. 

An  8-inch  automatic  relief  valve,  with  iu  adjuncts,  was  attached 

to  this  pipe  when  inserting  the  said  valve. 
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Engine  and  Boiler  Home  Extension. — This  combination  of 

engine  and  boiler  honse  is  being  extended  at  the  we6t  end  to 

give  room  for  the  fourth  engine  and  a  battery  of  four  boilers. 

This  extension  of  the  engine  house  proper  will  give  a  more 

symmetrical  appearance  to  the  building.  It  will  be  remembered 

that,  before  this  extension,  the  building  had  rather  a  lop-sided 

appearance,  a  similar  extension  having  been  bnilt  on  the  east 

side  some  years  ago  for  the  third  engine.    The  original  design 

of  the  honse  was  for  two  engines  only,  and  when  it  should 

become  necessary  to  add  a  third  engine  an  additional  house 

fhould  be  built  on  the  west  half  of  the  grounds.    The  interior 

of  the  engine  house  proper  will  have  a  floor  space  of  12,937.5 

feet.    The  inside  measures  GO  x  187.5  feet. 

f 

Force  Jfains. — Plans  and  specifications  have  been  made  for 
pipe  and  specials  for  the  connecting  of  the  new  No.  4  engine 
with  our  two  lines  of  42-inch  mains.  The  arrangement  of  the 
plan  for  connecting  said  engine  and  mains  is  rather  unique, 
the  arrangement  being  such  that  this  engine  can  be  run  in  con- 
nection with,  or  independent  of,  either  of  the  other  three  en- 
gine?*, and  can  be  used  jointly  with  either  of  the  two  mains  or 
otherwise,  and  wThen  a  third  main  is  added,  the  arrangement 
»  also  such  that  it  can  be  used  iu  the  same  manner  with  this 
third  niaiu  also.  The  specials  for  this  work  are  being  made 
hy  the  Frontier  Iron  Works,  and  the  42-inch  gates  and  check- 
valve,  by  the  Murdock  Valve  Co. 

Conduits. — Plans  and  specifications  have  been  made  for  a 
five-foot  cylinder  brick  conduit.  This  conduit  is  to  convey 
the  water  from  the  settling  basin  to  the  new  No.  4  engine. 
The  lower  or  south  end  will  connect  with  the  west  gate  and 
»d  strainer  well  of  No.  1  effluent  conduit.  The  upper  or  north 
*nd  will  connect  direct  to  the  suction  pipe  of  said  engine. 
This  work  will  be  commenced  as  soon  as  the  weather  will  per- 
mit. 

Messrs.  Langley  and  Jayne  have  the  contract  for  this  work. 
The  box  sluice-gate  and  specials  for  the  same  are  being  made 
*>y  The  Russel  Wheel  <fc  Foundry  Co 
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Surface  Inlet. — No  extension  was  made  to  this  inlet  as  wan 
recommended.  I  tbink  this  may  be  delayed  for  some  time,  as 
I  have  reason  to  believe  that  with  our  three  inlets  we  need  not 
fear  any  very  serious  trouble  from  anchor  ice.  The  combined 
area  of  the  three  equals  76  square  feet  or  nearly  10  feet  in 
diameter. 

The  laying  of  the  No.  1  inlet  pipe  which  was  contracted  for 
in  1891,  but  which  was  not  quite  finished  at  it*  close,  has  been 
completed  the  past  year. 

The  plan  which  Mr.  Case  mentions  in  our  last  year's  report, 
of. spanning  the  settling  basin  with  a  wire  net-work  of  strain* 
ers,  is  a  good  one,  and  one  in  which  I  fully  accord,  and  when 
I  can  give  it  the  attention  due  to  its  merits,  I  *hall  make  such 
plans  as  may  meet  this  end. 

In  closing  this  report  it  is  only  courteous  to  say  that  ihr 
help  in  the  office  of  my  department  has  been  very  efficient  and 
the  co-operation  with  the  other  departments  very  harmonious 

Transmitted  with  this  report  are  the  locations  of  the  pipes, 
mains  and  gates;  also  inventory  of  pipe,  special  castings  and 
tools  on  hand  to  January  3,  1893. 

Respectfully  submitted, 

HENRY  BRIDGE, 

Superintendent  of  Rrtennio*  and  OrmMntrti**. 


i 
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PIPEAGE  OF  THE  CITY  OF  DETROIT-, 

ALPHABETS!)  BY  STREETS,  SHOWING  THE  KIND  AND  8IZE  OF  THE  IRON 
AND  WOOD  PIPE  NOW  IN  U8E. 


LOCATION.  UKM.  KIND" 

A from  Vinewood  to  Hubbard   4  iron. 

"  e.  f rom  Scotten  78  ft  r  *   4 

Aberle  ave.,  e.  from  Russell  849  ft    4 

Ahbott  rt.,  from  Cass  to  Tenth   24 

w.  from  Third  20  ft   C 

alley  &  of,  from  Cass  to  w.  line  of  Lognon  farm   4 

alley  s*.  of ,  crossing  Sixth   6  44 

alley  n.  of,  from  First  to  Twelfth   4  44 

Adrtey  ave.,  from  Gratiot  to  Center  Line  rd     6  44 

Adair  st.,  from  424  ft.  s.  of  Wight  to  Jefferson   4 

a4mw  ave.,  from  John  R  to  Randolph   6  44 

from  Witherell  to  Hastings   4 

alley  s.  of,  from  240  ft.  e.  of  Clifford  to  Cass   4  " 

4'         alley  n.  of,  from  Woodward  to  100  ft.  w.  of  Cass   4  •* 

AdHakle  st.,  from  Woodward  to  Orleans   4 

e.  from  Orleans  86  ft   18  44 

from  36  ft.  e.  of  Orleans  to  Gratiot     10 

crossing  Gratiot   8  44 

Arosave.,  from  Field  to  E.  Boulevard   4 

w.  from  Crane  215  *ft     4  44 

Atraaodrine  ave.,  from  Woodward  to  Cass   6 

from  Cass  to  Third     4 

w.  from  Fourth  150  ft   3 

e.  from  Crawford  480  ft   4 

from  Sixth  to  Seventh   4 

from  Seventh  to  alley  w.  of  Trumbull   6 

from  alley  w.  of  Trumbull  to  alley  w.  of  Common- 
wealth  4  44 

crossing  Grand  River   6  *' 

from  Woodward  to  w.  line  of  Brush  farm   4 

crossing  Brush   4  44 

w.  from  Beaubien  195  ft     4 

from  Beaubien  to  St.  Antoine   3  44 

from  St  Antoine  to  Rivard   3  wood. 

from  Rivard  to  Russell   2*4 

crossing  St.  Antoine  and  Hastings   4  iron. 

from  Russell  to  alley  w.  of  Dubois   4  44 

from  alley  w.  of  Dubois  to  Chene   3  44 

from  w.  line  of  Chene  to  w.  line  of  Grandy   4  44 

crossing  Grandy   3  44 

from  alley  e.  of  McDougall  to  401  ft.  e.  of  Moran   4 

AHred  it,  from  Woodward  to  Russell  !   4 

"      from  Russell  to  Orleans   8  *4 

u       from  Orleans  to  Dubois   4  44 

AJfwave.,  from  16-inch  main  to  e.  line  of  Woodward   6  44 
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LOCATION. 

f-vm  Woodward  514  ft . . . 


OIAM. 
IKCHKS. 


„  ^.    ^  ■*  m  f r  «n  Junction  814  ft  

w  *t  *s.  orutan.?  Woo  J  ward  w.  side  and  from  e.  to.  w.  line  of 



» •  i  v*.    i  >»  .  e.  from  Junction  53S  ft  

v  t     a  *.    «  fr  >ai  Junction  400  ft  

v»-         a..  f.-oui  Uivard  to  21  ft.  w.  of  McDougall  

vi»  *»::.•      crowing  Cass  and  Second  

e.  from  Second  105  ft  

w.  from  Twelfth  193  It  

w.  from  Wabash  188  ft  

\r.  from  Fourteenth  ££l  ft  

cromtin^  Eighteenth,  e.  side  

-^titn  pi.,  from  Woodward  to  Casa  

V.«  it  »t  ,  from  Gratiot  to  275  ft.  «».  of  Jos.  C'ampau  

eroKsiuK  Jos.  Campau  

from  27$  ft.  o.  of  Jo*  Camp.iu  to  alley  w.  of  McDoujcall  . 

from  alley  e.  of  M<l>omcall  to  Elmuood  

fnmi  Elmwood  to  Mt.  Elliott  

\rlillery  ave.,  crowing  Kher  ht.  and  Fort   

x.  from  IHx  177  ft  

l*h  hI.,  fr  >m  Grand  Kiv.T  to  alley  e  of  Trumoull  

from  alley  w.  of  Trumbull  to  National  

from  Harrison  to  Twelfth  

from  Twelfth  to  alley  e.  of  Wuba&h  

«.  from  Wabash  I  is  ft  

croHMiiitf  Fifteenth  and  Sixteenth  

from  Sixteenth  to  Km  vent  'enlh  

from  Seventeenth  to  Eighteenth   

"     crossing  Eighteenth  to  alley  w  of.  .  ..   

•*     e.  from  Humboldt  W\  ft   

"     from  HumlM)ldt  to  Sullivan  

w.  from  Sullivan  2\  I  f«  et  

e.  from  Mayhury  *5o  ft  

*•     from  e  line  of  Tillman  to  w.  line  of  Twenty  fourth  

from  Twentv  seventh  to  Vmewood   

Atwater  at.,  from  Gritwold  t  »  Shelby  

"  from  Gri»wold  to  Bate«  

"  from  Randolph  to  U15  ft  e.  of  St.  Aubin  

from  215  ft  e.  of  St.  Auhiu  to  McDoujrall   

alley  ««  of,  from  alley  w.  of  Bate*  to  Randolph  

Audriin  (In  lin  *  wt  n  fro  n  Chpp  «rt  to  Mh'hi^an  Bra«w»  and  Iron  Works 

I.HH  ft  

Aureli'i  Ht.,  w  from  Twelfth  191  fe  »t    

Avery  ave.,  crossing  Grand  River  

from  alley  •*  of  Lvr  wider  to  1*25  ft  n.  of  Putnam  

from  Merrick  t  ►  .115  ft.  n.  of  Ktrby  

1st.,  w.  from  Vmewood  .ilH  ft  

iajfg  Ht.,  from  Woo  I  ward  to  Fifteenth  t4 

from  Fifth  to  (' -aw ford  

"       or  imiiik  ('rax*  f  >r  I  e  »».de   

hU'ley  ave   fr  »m  Park  to  Clifford   

alley  e  of.  from  alley  n.  of  Park  to  Casa.  

alley  w.  of.  from  *^ ft  n.  of  Clifford  to  Grand  Riw  .. 

laker  «t..  fr  mi  S-v.-nth  t  >  Twenty  fourth  

from  S -ventn  to  K>K'htli  


2Vi  waod 


man 

Iron. 


wood. 

Iroa. 
wood. 

iron 
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Bsker  st,  from  Twenty-fourth  to  Vinewood   4  iron. 

"      crossing  Twenty  fifth  and  Vinewood  e.  side  29  ft   6  " 

"       from  Hubbard  to  Scotten   4  44 

alley  ».  of,  from  Wabash  to  Fourteenth     4  44 

Baldwin  ave,,  from  Jefferson  to  Kercheval   6  " 

"         from  Mack  to  Warren   10  44 

**         from  Gratiot  to  Centertine  rd   8  44 

Baltimore  ave.,  from  Woodward  to  w.  line  of  Crawford   4  41 

w.  from  Sullivan  297  ft   4 

crossing  Brush  w.  side  38  ft   4 

"  from  Woodward  to  w.  line  of  Brush   8  *• 

Bates  st,  from  Atwater  to  Farmer    6  41 

from  Congress  to  Cnamplain   30 

Bacon  st,  from  Brush  to  211  ft.  e.  of  St.  Antoine   4 

Besabien  st.t  from  Atwater  to  Clinton    6 

**        crossing  Cham  plain   8 

from  Clinton  to  Watson   4 

from  Watson  to  Harper  *.   10 

**        from  Harper  to  s.  line  of  n.  Boulevard   6 

44        from  s.  line  of  n.  Boulevard  to  n.  line  of  same   10  44 

Bttofait  are.,  n.  from  Jefferson  585  ft   6 

from  585  ft.  n.  of  Jefferson  to  283  ft.  n.  of  St.  Pau   4  *• 

from  282  ft.  n.  of  St.  Paul  to  263  n.  of  Kercheval    6 

from  Mack  to  295  ft.  s.  of  Gratiot   6  '* 

from  Gratiot  to  190  ft.  n.  of  Forest   6  " 

crossing  n.  Boulevard   tt  44 

Bearer  st,  from  Twenty -seventh  to  Vinewood   4  44 

Beech  st,  from  First  to  Seventh   4  44 

BtUairsL,  from  Riopelle  to  St.  Aubin   2J4  wood. 

e.  from  St.  Aubin  300  ft   4  iron. 

w.  from  Dubois  100  ft    3  44 

crossing  Dubois  and  Chene   4  44 

*'       from  Dubois  to  G  randy   3  44 

from  Grandy  to  Jos.  Campau   2*4  wood. 

e.  from  McDougall  402  ft   4  iron. 

Befle  Isle  ave„  from  Parker  to  250  ft.  n.  of  Coe   6 

BefcTne  ave  ,  from  Jefferson  to  s.  line  of  Superior   6 

crossing  Gratiot   6 

u  „from  Gratiot  to  30  ft.  s.  of  Farnsworth   4 

crossing  n.  Boulevard   8  44 

Behooot  are.,' from  16-ln.  main  to  e.  line  of  Woodward   6  44 

Beaton  st.,  from  Brush  to  Russell   4  44 

Beciin  st.,  from  Gratiot  to  Jos.  Campau   3  44 

from  Jos.  Campau  to  alley  w.  of  McDougall    2J4  wood. 

"      crossing  Joseph  Campau  and  Elmwood   •  4  iron. 

44      from  alley  e.  of  McDougall  to  Elmwood   3  44 

from  Ellery  to  Mt.  Elliott   4 

K*fle  jt,  from  Twenty  seventh  to  190  ft.  e.  of  Vinewood   4  14 

K*foe  ave.f  from  16-inch  main  to  w.  line  of  Woodward   6  " 

w.  from  Woodward  1616  ft   4 

&x»e  st,  crossing  Collins   6 

w.  from  Collins  314  ft   4 

w.  from  Moran  284  ft   4 

crossing  E.  Boulevard,  e.  side  81  ft   6 

Bottlevard  East,  e.  side,  from  255  ft.  s.  of  Jefferson  to  Congress   6  44 

"  e.  side,  s.  from  Agnes  121  ft   6  44 


I 
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Boulevard  EaM,  w.  side,  from  Jefferson  ave.  main  to  n.  line   6 

w.  aide,  n.  from  SU  Paul  38  ft   6 

"  both  sidea,  crossing  Mack  n.  side   4 

e.  aide.  a.  from  Gratiot  80  f t   4 

"  w.  aide,  crossing  Farnsworth  and  Ferry   8 

"  e.  aide  crossing  Farnsworth  and  N  Boulevard   « 

w.  side,  croasing  N.  Boulevard   8 

Boulevard  North,  n.  aide,  croasing  Frontenac  

44  both  sides,  croasing  Helen,  Canton  and  Concord  

"  both  sides,  croaaing  Bellevue,  Beaufait  and  Meldrum . . 

both  sides,  crossing  Mt.  Elliott,  Ellery  and  Moran  

**  both  sides.  crossing  Collins  

Boulevard  East,  both  sides  crowing  Hendrle.  Medbury  and  Piquette  

e.  side,  crossing  Harper,  Boone  and  Kanter  

Boulevard  North,  from  Collins  to  Grand  River   *4 

"  from  Grand  River  to  14  ft.  w.  of  w.  Boulevard    in 

h.  side,  from  Woodward  to  100  ft.  e.  of  Rivard  

o.  hide,  crossing  Woodward  

n.  side.,  e.  from  Grand  River  000  ft  

V  x.  side,  crossing  Cass  and  Fourteenth  

s.  side,  crossing  Crawford,  e.  side  

"  both  sides  crossing  Eighteenth  

•*  s.  side,  from  e.  line  to  861  ft.  w.  of  Twelfth  

"  •  m.  side,  from  e.  line  of  Grand  River  to  e.  side  of  W. 

Boulevard  

Boulevard  Went,  e.  stde  s.  from  N.  Boulevard  101  ft  

"  w.  side  s.  from  N.  Boulevard  117  feet  

both  sides  crossing  Buchanan  

"  from  alley  e.  of  Twenty-seventh  to  Hubbard  

"  from  Myrtle  to  Michigan  

w.  side  s.  from  Michigan  *5fl  ft  

from  3*7  ft.  s.  of  Toledo  to  Dix  

"  e.  side  from  Dix  to  Baker  

w.  side  from  Baker  to  8hady  Lane  

both  skies  from  Shady  l^ane  to  Fort  

Bowen  ave.,  from  Jefferson  to  177  ft.  n.  of  Pont  lac  

Brady  at.,  from  W<odward  to  Beaubien  

from  Beaubien  to  Russell  

Brainard  St.,  from  Cass  to  Third  

from  Third  to  alley  w.  of   «4« 

from  Fourth  to  alley  w.  of  

froin  alley  w.  of  Fourth  to  Crawford  

from  Sixth  to  Seventh  

"  from  e.  line  of  Seventh  to  Trumbull  

Brandon  ave.,  from  Hubbard  to  Junction  

Bratshaw  Ht.,  from  Third  to  Fourth   ft4 

Breckenridge  St..  w.  from  Fourteenth  140  ft  

from  148  ft.  e.  of  Seventeenth  to  Eighteenth  

w.  from  Humboldt  74  ft  

Breroort  pi.,  from  alley  w.  of  Kighteenth  to  Nineteenth  

"  crossing  Twenty  second  

'*  e.  from  Twenty -second  240  feet   ^ 

BrewMer  St.,  from  Brush  to  Rutmell   

*•  from  Rtopelle  to  Gratiot  

Brigham  st.,  from  Third  to  Grand  River  SO 

frotu  FtMirth  to  Kighth   4 
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Brigham  st,  croesiiig  Uncoln  and  Twelfth                                        4  iron. 

e.  from  Twelfth  196  ft   4 

Bristol  pL,  from  Twenty-first  to  Twenty-second                                  4  " 

Brash  st,  from  Atwater  to  Jefferson                                               0  *' 

44       from  Jefferson  to  Congress.                                              4  " 

"       from  Congress  to  Gratiot                                                 8  " 

**       from  Gratiot  to  Wilkins   4 

'*       from  Edmund  to  Watson  24  " 

"       from  Watson  to  Benton. .                                                 0  44 

"       crossing  Eliot  and  Rowena                                              4  " 

"       from  Alexandrine  to  106  ft.  s.  of  Piquette   6 

44       from  s.  line  of  Piquette  to  106  ft.  n.  of  Trombly                       0  44 

a.  from  Baltimore  109  ft                                                  0  44 

44       n.  from  Baltimore  280  ft                                                   8  " 

from  280  ft.  n.  of  Baltimore  to  861  ft  n.  of  Milwaukee   4 

from  961  ft.  n.  of  Milwaukee  to  24-inch  main  in  N.»Boulevard.  8  44 

*'       from  Horton  to  Hamlin                                                  4  44 

44       crossing  Chandler                                                         6  44 

Bryant  st,  w.  from  Twelfth  188  ft   4 

Buchanan  at.,  from  Grand  River  to  Vinewood  80  " 

44            from  Vinewood  toLH^rnols  ,16  '* 

from  Wabash  to|Fifteenth   4 

w.  from  Seventeenth  160  ft                                          4  " 

from  Eighteenth  to  887  ft  w.  of  Humboldt   4 

"            from  75  ft  e.  of  Sullivan  to  e.  line  of  May  bury                   8  44 

•*            from  e.  line  of  Maybury  to  Williams                               4  44 

44            from  Twenty-third  to  w.  line  of  Twenty-fourth                  4  *• 

"            from  Scotten  to  Twenty-eighth                                    4  44 

"           alley  s.  of,  from  Joe  to  Howell                                     6  44 

Burlage  pL,  from  Waterloo  to  Cleveland  -          8  44 

Barney  st,  from  Michigan  to  Julia                                                 6  44 

Butternut  st,  from  Seventh  to  alley  e.  of  Trumbull                             4  44 

**            from  alley  w.  of  Trumbull  to  National                            4  *4 

e.  from  Wabash  268  ft   4 

44            e,  from  Seventeenth  144  ft                                          4  44 

from  297  ft  e.  of  Maybury  to  Williams                            4  44 

44            from  Fifteenth  to  Twenty-fourth                                 24  44 

C  sL,  from  Vinewood  to  Hubbard.                                                   4  44 

Cadillac  ave.,  from  pumping  works  to  Mack                                    42  44 

44         crossing  Jefferson  to  n.  line                                         6  44 

from  1,000  ft  n.  to  2,060  ft.  n.  of  Jefferson  ave                     6  44 

Cadillac  square,  s.  side,  from  Woodward  to  Randolph                         24  44 

44              n.  side,  from  Monroe  to  Bates                                    6  44 

alley  n.  of  from  alley  w.  of  Bates  to  Randolph               4  44 

Calhoun  st,  from  Brush  to  Russell   4 

44        w.  from  Riopelle  169  ft   4 

"        from  Dequindre  to  w.  line  of  Chene                                  4  44 

•*        from  w.  line  of  Chene  to  Grandy                                     8  44 

Cameron  ave.,  from  24  inch  main  to  182  ft  n.  of  N.  Boulevard   6 

from  182  ft  n.  of  N.  Boulevard  to  Pallister   4 

from  Pallister  to  28  ft  n.  of  Koch   6 

Campau  st,  from  River  st  to  Fort   6 

n.  from  Diz  448  ft   4 

Campbell  ave.,  from  River  st  to  Driggs                                           6  44 

from  824  ft  s.  of  Fort  to  Celeron   6 

from s.lineofDixto62ftn.of McMillan.   6 
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,  from  Romeyn  to  Dunn  

from  Jackson  to  101  ft.  n.  of  Herbert  

Canflelrf  nve.t  from  Woodward  to  Third   80 

from  Woodward  to  Third  

from  Fourth  to  Crawford  

from  8ixth  to  e.  line  of  Seventh  

crossing  Seventh  , 

from  Twelfth  to  48  ft.  e.  of  Thirteenth  

e.  from  Thirteenth  48  ft  

from  Woodward  to  Collins   48 

from  Woodward  to  707  ft.  w.  of  Mt  Elliott  

w.  from  Mt.  Elliott  767  ft  

alley  s.  of,  e.  from  Hastings  881  ft  , 

alley  n.  of,  e.  from  Hastings  886  f t  

alley  n.  of,  e.  from  Second  150  ft   

from  16-ln.  main  to  w.  line  Woodward  

w.  from  Woodward  27  ft  

\  *nt it  mi  i        rom  Jefferson  to  810  ft.  n.  of  Kercheval  

rossing  Mack  

a.  from  Gratiot  1,06*  ft  

from  05  ft.  s.  of,  to  118  ft.  n.  of  Farnsworth   ... 

crossing  N.  Boulevard  ,  

from  Piquette  266  f t  

Carolina  <i  ,  vf.  from  Twelfth  192  ft  

Caa»  «t . ,  r  n  m\  Woodbridge  to  Jefferson   8 

fffiui  Jefferson  to  Fort  24 

1   mi  alley  n.  of  Michigan  to  Spencer  

utley  w.  of.  from  alley  n.  of  Adams  to  110  ft.  s.  of  Oilman. 

alley  w.  of,  s.  from  Oilman  110  ft  

Cant  wt,  *n<!  itve.,  from  Jefferson  to  Joy   10 

Caw  k          m  Joy  to  Alexandrine  and  crossing  Canfleld  , 

from  Alexandrine  to  118  ft.  s.  of  D.  &  B.  C.  R.  R  

>m  118  ft.  s.  of  D.  &  B.  C.  R.  R.  to  MUwaukee  

from  s.  line  of  N.  Boulevard  to  24- in.  main  

west  side,  crossing  Forest  and  Putnam  

alley  w.  of,  from  Ledyard  to  Bagg  

Oil  Uf»t  i "     f  .  from  Gratiot  to  Rivard  

crossing  Rivard.  

from  Rivard  to  Dequindre  

from  Dequindre  to  St.  Aubin  

from  8t.  Aubin  to  Elmwood  

from  416  ft.  s.  of  Cadet  to  n.  line  of  Dlx  

from  n.  line  of  Dix  to  Toledo  

Km  from  Junction  to  274  ft.  w.  of  Campbell  

from  Twelfth  to  Thirteenth.  

f  rum  Thirteenth  to  Wabash  

id.,  from  Baldwin  to  Vandyke  

.,  from  Randolph  to  St.  Aubin  , 

from  Randolph  to  alley  e.  of  

from  St.  Antolne  to  Orleans  , 

from  Orleans  to  Elmwood  

from  Elmwood  to  260  ft  w.  of  Lieb  

w.  from  Li«-b  250  ft  

from  Lieb  to  Field  

croasing  E.  Boulevard  

from  Field  to  e.  line  of  Baldwin  
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Ohamplain  st,  w.  from  Crane  288  ft  

44  alley  n.  of,  from  Brush  to  St  Antoine  

Chandler  are.,  from  Woodward  to  w.  line  of  Oakland  

Charles  J.  are.,  from  Holcomb  to  McClellan  

Charles  St.,  from  Sixth  to  Seventh.  

Charlevoix  st.,  from  Chene  to  e.  line  of  Jos.  Campau  

44  from  Jos.  Campau  to  alley  w.  of  McDougall  

"  from  alley  e.  of  McDougall  to  Elmwood  

from  Ellery  to  Mt.  Elliott  

•*  w.  from  Concord  142  ft  

Charlotte  ave.,  from  Woodward  to  alley  e.  of  Third  

44  w.  ftom  Fourth  181  ft  

e.  from  Fifth  180  ft  

Chase  St.,  from  alley  e.  of  Russell  to  e.  line  of  Riopelle  

44      crossing  Russell  e.  side  and  Riopelle  w.  side  

Chene  st.,  from  Congress  to  Canfleld  

"       from  At  water  to  N.  Boulevard  (a  line)  

Cherry  St.,  from  Grand  River  to  alley  w.  of  Trumbull.   

from  alley  w.  of  Trumbull  to  National  

"        from  Harrison  to  Twelfth.  

Chestnut  St.,  from  Russell  to  Elmwood  

CWpman  St.,  from  alley  w.  of  Eighteenth  to  Nineteenth  

Chops  pL,  s.  from  Grand  River  107  ft  

OirJstiancy  st.,  e.  from  Tensing  184  ft.  

Church  st.,  crossing  Tenth  to  170  ft.  w  

44         crossing  Eleventh    

alley  s.  of,  from  Eighth  to  Tenth  

Clainnont  ave.,  from  16  in.  main  to  w.  line  of  Woodward  

44  *w.  from  Woodward  1,275  ft.  

Clark  ave.,  from  River  st.  to  Fort  , 

from  1,000  ft.  n.  of  Fort  to  s.  line  of  M.  C.  R.  R  

from  s.  line  of  M.  C.  R.  R.  to  Michigan  

from  Mich.  Pen.  Car  Wks  to  Michigan  

"        in  car  works*  grounds  

dark  park,  w.  from  Scotten292  ft  

e.  from  Clark  ave.  282  ft  

44         n.  and  s.  from  4-ln.  pipe  607  ft  

Cleveland  ave.,  from  e.  line  of  Woodward  to  Crawford  , 

Cleveland  st..  from  St.  Aubin  to  Elmwood  

"  .       from  Elmwood  to  Burlage  pi  

Cleveland  place,  crossing  Crawford  e.  side  

**  a  from  Crawford  264  ft  

"  alley  n.  of,  crossing  Crawford  e.  side  

"  alley  n.  of,  from  Crawford  to  alley  w.  of  Fourth.  

Clifford  st.,  from  e.  line  of  Woodward  to  Washington  

44         from  alley  w.  of  Griswold  to  e.  line  of  Washington  

44         from  Park  pi.  to  Sproat  

Clinton  st^  from  Gratiot  to  Rivard  

44         from  Rivard  to  Orleans  

"    st.  and  ave.,  from  Orleans  to  Elmwood  

44  w.  from  Crane  211  ft  

Qfppert  st.,  n.  from  Dennis  481  ft.  

Cbe  ave^  from  Van  Dyke  to  Belle  Isle  

Colby  ave.,  crossing  Russell  e.  side  

Coffins  st,  from  Gratiot  to  Canfleld   42 

from  Canfleld  to  Griffin.   80 
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Collins  st,  from  Inland  to  Oanlleld   

n.  from  (infield  588  ft  

**        from  568  ft  n.  of  Canfleld  to  90  ft  n.  of  Hancock  

a.  from  Harper  150  ft  

Columbia  st,  from  Woodward  to  Cass.  

**        from  Woodward  to  John  R  

*♦        from  John  R.  to  Beaubien  

"         from  Beaubien  to  Rivard   

M        alley  a.  of,  from  Woodward  to  Oaat  

Oolumbua  are.,  s.  from  Fort  570  ft  

"  crossing  Fort  

Commonwealth  ave.,  from  Alexandrine  to  57  ft  a.  of  Brigham  

44  crowing  Grand  River.  

"  from  a.  line  to  168  ft  n.  of  Putnam.  

"  from  Kirby  to  7  ft  n.  of  Stanley  

"  from  489  ft  a.  of  Piquette  to  Holden  

Company  ave..  from  87  ft  a.  of,  to  807  ft  n.  of  Lorman  

Concord  are.,  from  Jefferson  to  110  ft,  n.  of  Waterloo  

from  890  ft.  a.  of  Charlevoix  to  Mack  

"  from  Sylvester  to  s.  line  of  Center  Line  rd  

Congress  at,  from  Bates  to  Sixth.  ,  80 

"  from  Randolph  to  St  Aubln  §4 

from  St.  Aubin  to  Meldrum  4t 

44  from  Batea  to  Brush  

from  St.  Antoine  to  Mt.  EUiott  

"  w.  from  Helen  171  ft  

'*  from  e.  side  of  &  Boulevard  to  Field.  

44  alley  s.  of ,  from  Oriswold  to  Third  %. 

**  alley  s.  of,  e.  from  Fourth  860  ft  

alley  s.  of,  from  Sixth  to  Seventh  

44  alley  a.  of,  from  80  ft  e.  of  Brush  to  8t  Antoine  

"  alley  n.  of,  from  alley  w.  of  Woodward  to  Shelby  

44  alley  n.  of,  from  Shelby  to  Cass  

alley  n.  of ,  f rom  Cass  to  10  ft  w.  of  Third  

•*  alley  n.  of,  from  Fifth  to  Seventh.  

alley  n.  of,  from  Seventh  to  Eighth.  

alley  n.  of,  from  alley  e.  of  Woodward  to  Bates.  

"  alley  n.  of,  from  alley  w.  of  Brush  to  8t  Antoine  

alley  n.  of,  from  alley  e.  of  Woodward  e,  94  ft  

Craig  ave.,  n  from  Trembly  878  ft  

Crane  ave.,  from  Jefferson  to  Mack  

from  880  ft  s.  of  Hendrie  to  800  ft  a.  of  Gratiot.  

from  800  ft.  s.  of  Gratiot  to  a.  line  of  Center  Line  rd  

Crawford  st,  from  Bagg  to  Lothrop.  

44  n.  from  Lothrop  8,984  ft  

**  crossing  Brigham.  

"  crossing  N.  Boulevard   10 

Cross  st,  alley  n.  of.  from  John  R  to  Randolph  

Crystal  st,  from  Trombly  to  Milwaukee.  

Caster  ave.,  e.  from  Woodward  898ft  

'*         e.  from  John  R  816  ft  

44  from  Brush  to  Hastings.  

**         e.  from  Rtvard  198  feet  

"  w.  from  Jos.  Campau  488  ft  

Cutler  st.  e.  from  Mcdellan  481  ft  

D.  st,  w.  from  Vinewood  800  ft  
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DalseUe  st,  crossing  Twelfth  at     4  Iron. 

44        from  Twelfth  to  Thirteenth.   8  44 

44        from  Foundry  to  Twenty -second   4  44 

44        from  Twenty-third  to  Twenty-fourth   4  " 

Dene  st.t  crossing  Collins  e.  side   6  44 

44     from  e.  line  of  Collins  to  888  ft.  e.  of  Moran   4  44 

Davenport  st,  from  Woodward  to  Cass   4  44 

Davis  Place,  a.  from  Theodore  860  ft   2H  wood. 

Dennis  st*,  from  Livernois  to  Clippert   4  iron. 

Deqnmdre  at.,  from  Woodbridge  to  Jefferson  *   6  44 

44            w.  side  from  Jay  to  Waterloo   4  44 

44  e.  side  from  Waterloo  to  Gratiot   4 

s.  from  Adelaide  808  ft   4 

44  from  Alfred  to  Pierce   4 

from  Canfleld  to  Willis   4 

Detioff  court,  n.  from  Hancock  18  ft   4  44 

from  18  ft.  n.  of  Hancock  to  870  ft.  n.  ,   8  44 

Division  st,  from  Brush  to  8t  Aubin   4  " 

Dtr  ave.,  crossing  Twenty-third   6  44 

44      from  Twenty-fourth  to  Artillery    10  " 

Dragoon  ave.,  n.  from  River  st.  668  ft   6  44 

"            from  s.  line  of  Fort  to  n.  line  of  Dix   6  44 

Driggs  ave.,  from  Junction  to  Campbell   4  44 

Dry  Dock  st.,  from  Swain  to  Lady's  lane   4  44 

Dubois  st,  from  Atwater  to  Clinton   6  44 

44        from  Clinton  to  Hunt   8  44 

44        from  Hunt  to  n.  line  of  Leland   6  44 

M        from  n.  line  of  Leland  to  Canfleld   8  44 

from  Canfleld  to  188  ft  n.  of  Frederick   4 

44       from  188  ft.  n.  of  Frederick  to  Ferry   6  44 

44        from  Ferry  to  888  ft  n.  of  Palmer   4  *4 

from  100ft  s.  of  Medburyto80  ft  s.  of  Harper   4 

from  80  ft  s.  of  Harper  to  108  ft.  n.  of  Piquette   8  44  ' 

crossing  N.  Boulevard,   8  44 

Dofneld  st  from  Woodward  to  Cass   4  44 

Domontier  ave.,  e  from  Crane  897  ft   4  44 

Dtmnst,  from  Campbell  to  Wesson...   6  44 

E.  st,  w.  from  Vinewood  416  ft   4  44 

E.  st,  from  Twenty-sixth  to  e.  line  of  W.  Boulevard   4  44  > 

Edmund  pL,  from  Woodward  to  Brush   84  44 

Eighth  st,  from  River  st.  to  alley  s.  of  Fort   4  44 

44        from  Fort  to  alley  n.  of   8*4  wood. 

44        from  Baker  to  Cherry   4  iron. 

from  Grand  River  to  Brigham   8  44 

crossing  Brigham  s.  40  ft   6  44 

4*        from  Brigham  to  Lysander   4  44 

Eighteenth  st,  from  Fort  to  50  ft  n.  of  Linden   6  44 

from  60  ft  n.  of ,  to  870  ft.  n.  of  Linden   3 

*4              from  870  ft  n.  of,  to  468  ft.  n.  of  Linden   4  44 

from  468  ft  n.  of  Linden  to  Buchanan   6  44 

crossing  Myrtle   8  44 

44             from  Buchanan  to  860  ft  n.  of  Breckenridge   4  44 

44             from  Grand  River  to  s.  line  of  N.  Boulevard   6  44 

*•  crossing  N.  Boulevard   8 

n,  of  N.  Boulevard  888  ft   6 

alley  w.  of,  from  Brevoort  to  Webster  pL   4  44 
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Eighteenth  st,  alley  w.  of,  from  St.  Clair  to  Wing  pi  

ailej  w.  of,  from  Chipmaa  to  Johnson  

Ei  h     n  th  and-a-balf  st.,  s.  from  River  st  504  ft  

from  River  st  to  Fort  

Eleventh  at.,  from  Leverette  to  Michigan  

EUery  *K  from  Arndt  to  Berlin  

from  Mack  to  Pulford.  

f  rom  Zender  to  Gratiot  

from  ft.  to^n.  line  of  N.  Boulevard  

Eiif  rj  pi.,  from  forest  to  Hancock    

Eliot  si  ,  from  Woodward  to  Riopelle.  

El j/  ii  i  HM  ft,  both  sides,  from  alley  e.  of  Woodward  to  900  ft  w.  of  Brush. 

from  900  ft.  w.  of  Brush  to  Hastings  

alley  a  of,  from  alley  e.  of  Woodward  to  Witherell  

Elm  Gr«»ve  are.,  from  Crane  to  Holcomb  

1 8eventh  to  alley  e.  of  Trumbull  

i  alley  w.  of  Trumbull  to  National  

i  Harrison  to  alley  e.  of  Wabash  

Elm w- km!  »ve.t  from  Jefferson  to  Monroe  

from  Monroe  to  Maple  

from  Waterloo  to  Hunt  

from  Hunt  to  Gratiot  

Emliroi  t  are.,  crossing  Woodward,  e.  side.  

Eji£k<wuod  are.,  from  16-in.  main  to  e.  line  of  Woodward  

from  e.  line  of  Woodward  to  w.  line  of  Oakland  

Ertklne  at,,  from  Woodward  to  Brush  

Euclid  *vm»  from  16-in.  main  to  w.  line  of  Woodward  

I<:vi  H,^.uon  Grounds,  s.  from  River  st.  948  ft    

r  it,,  m  from  Vinewood  140  ft  

KanuT  st.  from  Bates  to  Gratiot  

from  15  ft  s.  to  38  ft.  n.  of  80-inch  main  in  Gratiot  

Ptenwwgtfli  st,  from  Woodward  to  Beaubien —  

from  Beaubien  to  Russell  

crossing  Rivard  80  ft  

from  Russell  to  Grandy  

from  Mitchell  to  McDougall  

crossing  Collins  

from  Collins  to  Moran   .  .  . 

from  Canton  to  Helen.  

w.  from  Van  Dyke  801  ft  

crossing  E.  Boulevard  

1  *t  jii.     i  4t,  n.  from  River  st..  975  ft  

a  from  Fort  480  ft  

from  Porter  to  140  ft.  n.  of  Chrlstiancy  

from  800  ft.  a  to  809  ft  n.  of  Dlx....  

Ferrj  I      from  Woodward  to  Russell  

from  Russell  to  8t  Aubin  

from  8t.  Aubin  to  Mitchell  

from  w.  line  to  It  ft.  e.  of  Collin*  

w.  from  Collins  AO  ft  ...  

w.  from  Moran  *47  ft  

crossing  E.  Boulevard  

w.  from  Vandyke  983  ft  

illey  s.  of.  from  alley  w.  of  8t.  Aubin  w.  1W  ft   

from  Jeff*r*on  to  **>  ft .  n.  of  Waterloo  

from  4  ft.  s.  of  Mack  to  177  ft.n.  of  Medbury  


wood. 
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Fifth  are.,  from  16-inch  main  to  w.  line  of  Woodward   . . . 

"        w.  from  Woodward  188  ft  

Fifth  at.,  from  Congress  to  alley  n.  of  

44       from  alley  s.  of  to  alley  n.  of  Lafayette  

"       from  Labrosse  to  alley  n.  of  

M       from  Michigan  to  Noble   

"       both  sides  of  Elton  and  Crawford  parks  

"       from  Holden  to  144  ft.  b.  of  Piquette  

Fifteenth  St.,  from  Fort  to  n.  line  of  Grand  River   6 

"  from  Bagg  to  Buchanan   24 

**  n.  from  Warren  848  ft   6 

44  from  s.  to  n.  line  of  N.  Boulevard.   6 

First  St.,  from  Front  to  Jefferson   6 

**      from  Jefferson  to  alley  n.  of  and  crossing  Congress   8 

from  Woodbridge  to  Fort  

"      from  Fort  to  Grand  River  

"      alley  e.  of  from  alley  n.  of  Michigan  to  8pencer  

Fischer  ave.,  from  Jefferson  to  118  ft  n.  of  St.  Paul  

Fletcher  st(  w.  from  Wesson  288  ft  

Florence  st,  from  Harper  to  Piquette  

Flower  st,  n.  from  Forest  260  ft   8&4 

Forest  ave.,  from  Woodward  to  Cass  

both  sides  from  Cass  to  Third  

"  from  Fourth  to  Seventh  and  crossing  Trumbull  

"  from  Avery  to  190  ft.  w.  of  Twelfth    

*      44  from  Woodward  to  824  ft.  w.  of  Rivard  

44  from  Russell  to  877  ft  e.  of  Chene  

w.  from  Grandy  225  ft..   2J4 

**  crossing  Collins  

44  from  Collins  to  Moran  

from  124  ft.  w.  of  Ellery  to  Mt.  Elliott  

44  w.  from  Beaufait  167  ft  

w.  from  Baldwin  164  ft  

44  alley  n.  of,  from  Orleans  to  alley  e.  of  Riopelle   8  & 

Fort  at.,  from  Woodward  to  Griswold   4 

44        from  Woodward  to  Seventh   16 

44        from  8eventh  to  Fourteenth   6 

44        from  Fourteenth  to  Hoffman   8 

**        from  Hoffman  to  Twenty-fourth   . .  6 

44        from  Twenty-fourth  to  w.  line  of  Artillery   8 

44        from  St  Antoine  to  Meldrum   4 

w.  from  Helen  168  ft   4 

alley  n.  of,  w.  from  Brush  186  ft   2J4 

44        alley  n.  of,  from  Brush  to  St.  Antoine   4 

Foundry  at,  from  Baker  to  Michigan   6 

Fourth  at,  from  Woodbridge  to  Larned   4 

44         from  Larned  to  Congress   8 

44         from  Fort  to  Grand  River     6 

Fourth  ave.,  from  Grand  River  to  Bagg   4 

44  from  Bagg  to  Brigham   6 

**  from  Brigham  to  Holden   4 

44  •         alley  w.  of,  from  Brainard  to  alley  n.  of   4 

44  alley  w.  of,  from  Selden  to  alley  s.  of   4 

"  from  16  in.  main  to  w.  line  of  Woodward   6 

Fourteenth  ave.,  from  Fort  to  Lafayette   8 

w.  side.  n.  from  Porter  402  ft   4 


KIND. 
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from  Bag*  to  Grand  River   8 

from  Grand  River  to  s.  line  of  N.  Boulevard   6 

from  a.  to  n.  line  of  N.  Boulevard   8 


PtaOfttattth  av»,«  from  Lafayette  to  Bagg. 

u 
II 

Koe  rt,.  from  Frank  to  Alexandrine  

rrsnk  st,  from  Fourth  to  114  ft  w.  of  Sixth  

from  I H  ft  w.  of  Sixth  to  alley  e.  of  Seventh  

i  nt  .  r  i  m  Itandolph  to  Beaubien  

from  Beaubien  to  Orleans.  

f rum  Orleana  to  85  ft.  e.  of  Dequindre  

>  5  ft  e.  of  Dequindre  to  McDougall.  

from  Walker  to  Adair  

rUebw.side.  

tUeb810ft  

i  a.  and  a.  of,  from  McDougall  to  Walker  

,  fnitn  Woodward  to  184  ft  e.  of  RtopeUe  

■m  968ft  w.  of  St.  Aubin  to^Jos.  Oampau.  

creasing  Collins.  

I  ■  .  mi  Helen  to  E.  Boulevard  

from  Baldwin  to  Van  Dyke    

PfeOfN  si.,  from  170  ft  e.  of  First  to  8econd   

i  Third  107  ft  

f  n.  of,  from  8eoond  to  Third  

i  »t»„  from  8- In.  main  to  n.  line  of  N.  Boulevard  

a  from  Medbury  08  ft  

-iik  Crawford  to  alley  w.  of  Fourth  

Wis  from  Woodward  to  w.  line  of  Brush  farm.  

cr<HStlnc  Brush  

ti  •  m  856  ft  w.  of  Beaubien  to  e.  line  ef  St  Antolne  

>m  Hastings  888  ft  

I I  ■  m  Hastings  to  47  e.  of  Chens  

f r>»m  47  ft  e.  of  Chene  to  Orandy  

^kBg  Orandy  :  

m  from  McDougall  818  ft  

crossing  CoUins  

W.  rromMoran  818  ft  

w,  from  Beaufalt  168  ft  

idler  s.  of,  w.  from  Bantings  880  ft  

l  .  (*.  fi  "ui«ootten888  ft  

i  to  Grand  River  

I       ,  from  18-lnch  main  to  758  ft  w.  of  Woodward  

at.  w  from  Twenty  •seventh  105  ft  

crossing  Vlnewood  e.  side  

Ulyaft  court,  tr**m  [fl-lnch  main  to  w.  line  Woodward  

w.  fr*»m  Woodward  800  ft  

•  •m  McClellan  888  f  t  !  

Michigan  ave.  to  O.  T.  Ry  

rom  Woodward  to  Oass  , 

rom  Oass  to  Third  

rom  Third  to  400  ft  w.  of  Humboldt  

from  400  ft  w.  of  Humboldt  to  Vlnewood   

rom  Vlnewood  to  N.  Boulevard  

rom  N.  Boulevard  to  city  limits  

rom  Brighara  to  Buchanan,  

ounecting  8-inch  to  80- Inch  mains  in  Buchan  an  88  ft 
.  side,  from  Second  to  58  ft.  e.  of  Cherry  


rsvtv, 
Qnuxl  Hirer  t 
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Grmnd  Birer  are.,  n.  aide  e.  from  Eighth  110  ft   S  iron. 

44                 alley  a.  of,  from  10  ft.  w.  of  Bagiey  to  alley  w.  of   4  44 

M                 alley  n.  of,  from  Fourth  to  Union.   4  44 

44                 alley  n.  of,  w.  from  Lincoln  47  ft   4  44 

44                 alley  n.  of,  from  47  ft.  w.  of  Lincoln  to  alley  w.  of   2*4  wood. 

alley  n.  of,  from  Trumbull  to  alley  w.  of   6  iron. 

Orandy  ave^  from  Gratiot  to  Pierce     8  44 

44           from  Pierce  to  Harper   6  44 

44           n.  from  Harper  322  ft   4  44 

44           from  838  ft  n.  of  Harper  to  Chene   6  44 

Grant  court*  n.  from  Warren  818  ft   4  44 

Grant  st  crowing  Twelfth  w.  aide   4  44 

from  Twelfth  to  Thirteenth   8 

GraariDe  pL,  from  Thirteenth  to  Wabash   8 

M           crossing  Wabash  e.  side   4  44 

Gratiot  are.,  from  Woodward  to  Baynor   80  44 

•*  from  Woodward  to  Brush   10 

from  Brush  to  64  ft  w.  of  Sheridan   6  44 

44           from  64  w.  of  Sheridan  to  266  ft  w.  of  Butler   8  44 

w.  from  Butler  986  ft   6 

44           from  80  in  main  In  Mullett  to  w.  line  of  Bivard  s   10  4 

from  w.  hne  of  Bivard  s.'.to  St  Aubin   12  44 

Green  ave.,  from  Holden  to  Milwaukee   6  41 

s.  from  94  inch  in  N.  Boulevard  87  ft   6 

Griffin  at,  e.  from  Mitchell  68  ft   4 

Griswold  st,  from  Detroit  river  to  Atwater   8  44 

from  Atwater  to  State   6 

41  a>  from  19  in.  main  in  Clifford  60  ft   10 

Qinuoz  st.,  from  Pallister  to  Whitaker   6 

Galon  st,  from  e.  hne  Mullett  farm  to  Orleans   4  44 

from  Orleans  to  980  ft.  e.  of  St  Aubin   8  44 

from  880  ft  e.  of  St.  Aubin  to  Dubois   4 

from  Chene  to  Joseph  Campau   4  44 

**      from  Joseph  Campau  to  Walker     6  44 

Hs%h  ave.,  from  16-in.  main  to  e.  line  of  Woodward   6  44 

e.  from  Woodward  158  ft   4 

Hate  st,  crossing  Blopelle   4  44 

44     from  Biopelle  to  w.  line  of  8t  Aubin   2*4  wood. 

**     from  w.  line  of,  to  975  ft.  e.  of  St  Aubin   4  iron. 

14     w.  from  Dubois  169  ft   8 

**     from  Dubois  to  Chene   4  44 

44     from  Chene  to  Orandy   8  44 

from  Orandy  to  Jos.  Campau   2*4  wood. 

Hamlin  ave.,  from  Woodward  to  Oakland   4  iron. 

Hammond  ave.,  from  Toledo  to  s.  line  of  L.  8.  B.  B.   6  44 

•*               from  856  ft  s.  of  Leavitt  to  175  ft  n.  of  Banspach   6  '* 

s.  from  Horatio  966  ft   6 

Bsncock  ave.,  from  w.  line  of  Cass  to  112  ft  e.  of  Biopelle   4  44 

from  8t  Aubin  to  Dubois   4 

"             from  281  ft.  w.  of  Chene  to  Grandy   4  4* 

44             from  w.  Hne  of  Mitchell  to  McDougall   4  44 

44             crossing  Collins   6  44 

44            from  e.  line  of  Collins  to  Detloff  court   4  44 

from  alley  w.  of  EUery  pi.  to  alley  w.  of  Mt.  Elliott   4  44 

e.  from  Van  Dyke  255  ft.    4  44 

44             crossing  Third   6  4* 
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.  iivfl.,  n.  side,  e.  from  Third  461  ft  

s.  side,  e.  from  Third  10  ft.  

from  Fourth  to  w.  line  of  Trumbull  

from  Avery  to  180  ft.  w.  of  Thirteenth  

from  Wabash  to  Fourteenth  

crossing  Fourteenth.  

w.  from  Seventeenth  SI  ft  

e.  from  Twenty-third  140  ft  

from  e.  line  of  Twenty-fourth  to  Twenty  fifth  

from  Tweoty-sixth  to  w.  line  of  Vinewood  

from  La  8alle  to  Scot  ten  

,  crossing  Russell,  e.  side  

,  from  16-in.  main  to  e.  line  of  Woodward  

from  e.  line  of  Woodward  to  Oakland  

i  from  Woodward  to  Russell  

from  Widman  pi.  to  184  ft.  e.  of  Dubois  

crossing  Dubois  

from  147  ft.  e.  of  Chene  to  e.  line  of  Mitchell  

from  e.  line  of  Collins  to  810  ft.  e.  of  Moran  

crossing  E.  Boulevard  and  Collins  

w.  from  Twelfth  176  ft  

w.  from  Fourteenth  184  ft  

<».,  from  Michigan  to  Grand  River  

from  Merrick  to  848  ft.  n.  of  Klrby  

from  147  ft.  s.  to  149  ft.  n.  of  Piquette  

s.  from  Milwaukee  180  f t  

alley  w.  of,  from  Linden  s.  to  Linden  n  

Harvey  Hve  .  from  Junction  to  500  ft.  w.  of  Campbell  

Hasting*  *t .  from  a  line  to  16  in.  main  in  Jefferson  

from  Jefferson  to  Champlain  

from  Coogress  to  Clinton  

from  118  ft,  a  of  Congress  to  Fort  

from  Champlain  to  Monroe  

from  Clinton  to  Catherine  

from  Catherine  to  Watson  

from  Watson  to  Canfleld  

from  Canfleld  to  n.  line  of  Warren  and  crossing  Theodore. 

from  Farn* worth  to  Ferry  

from  n.  line  of  Medbury  to  Harper  

from  Harper  to  Piquette  

from  Piquette  to  s.  line  of  N.  Boulevard  

crossing  N.  Boulevard  

from  X.  Boulevard  to  Custer  

n.  from  Custer  65  ft  

from  5866  ft.  s.  of,  to  158  ft.  n.  of  Pallister  

alley  w.  of,  from  N.  Boulevard  to  Custer   8  A  4 

ItwJ  i  .  from  Harrison  to  150  ft.  w.  of  Twelfth  

from  156  ft.  w.  of  Twelfth  to  06  ft  e.  of  Thirteenth  

e,  from  Thirteenth  06  ft  

Mat*** ■  »*1  ave..  from  16  in.  main  to  w.  line  of  Woodward   

from  w.  line  of  Woodward  to  Crawford  

H«ck  l*ka*ep  crossing  Forest   

from  Forest  to  Hancock  

it.,  crositlng  Joseph  Campau  

e.  from  Joseph  Campau  470  ft   fH 

from  £70  ft.  to  445  ft.  e.  of  Joseph  Campau   8 


BOARD  OF  WATER  OOMMI86IONEB8. 


91 


location.  moms.  ™D" 

Heidelberg  St.,  from  alley  e.  of  McDougall  to  Elm  wood   8  iron. 

"  crowing  Elmvrood  w.  side  80  ft  

44  from  Elmwood  to  70  feet  of  EUeiy  

Helen  are.,  from  Jefferson  to  Monroe  and  crossing  Mack  

from  Gratiot  to  188  ft.  n.  of  Medbury  

Handricks  St.,  from  St  Aubin  to  Dubois  

u  from  Dubois  to  alley  w.  of  McDougall  

*'  from  alley  e.  of  McDougall  to  Elmwood  

w.  from  Mt  Elliott  5»  f  t  

Bfodrie  ave»,  from  Woodward  to  500  ft.  e.  of  John  R  

•*  from  880  ft.  west  of,  to  e.  line  of  Chene  

from  408  ft  w.  of,  to  e.  line  of  Orandy  

from  Mitchell  to  e.  line  of  McDougall  

M  w.  from  Van  Dyke  819  ft  

Henry  st,  from  Woodward  to  Clifford  

44       from  Cass  to  Third  

from  alley  e.  of,  to  Third  

Herbert  st,  from  Scotten  to  184  w.  of  Lovett  

ffibbardave.,  from  Jefferson  to  208  ft.  n.  of  Brlnket  

High  st,  from  w.  line  of  Third  to  Beaubien.  

"     from  Beaubien  to  w.  line  of  A.  Beaubien  farm  

"     from  w.  line  of  A.  Beaubien  farm  to  Russell  

44     from  Russell  to  Riopelle   8  44 

"     from  Grand  River  to  Third   6 

"     from  w.  line  of  Third  to  Fourth   3  " 

**     from  Fourth  to  alley  w.  of  Trumbull    4  44 

**     from  alley  w.  of  Trumbull  to  National   8  44 

Hoffman  st,  from  River  st  to  Fort   8  44 

Hofeora  ave,,  e.  from  Mt  Elliott  170  ft   4 

Hotbrook  av©.,  from  16-in.  main  to  e.  line  of  Woodward   6  44 

Bofcomb  are.,  from  Jefferson  to  Louis   6  44 

from  Elm  Grove  to  alley  s.  of  Mack   6  44 

HoUen  ave.,  from  Woodward  to  w.  line  of  Second   6  44 

from  w.  line  of  Second  to  Third   8  wood. 

44  from  Third  to  Fourth   4  iron. 

**.         from  Fourth  to  Crawford   8  wood. 

44  crossing  Crawford   6  iron. 

from  Crawford  to  Commonwealth  

"  a.  from  84-in.  main  in  N.  Boulevard  95  ft   10 

Hooker  ave.,  n.  from  Grand  River  68  ft   

w.  from  Eighteenth  508  ft  

Horatio  st.,  from  Howell  to  Welch.  

from  Welch  to  Livernois  

Horton  ave.,  from  Woodward  to  Oakland  

Howard  st,  from  Tenth  to  Twelfth  

**         from  M.  C  R.  R.  bridge  to  Twenty-fourth  

4*         from  Twenty-fourth  to  Twenty-flf th  

44         e.  from  Scotten  854  ft  

44         w.  from  Junction  843  ft  

HoveU  st,  from  alley  s.  of,  to  n.  line  of  Buchanan   6 

n.  from  Horatio  680  ft   6 

Hubbard  ave.,  from  Fort  to  885  ft.  n.  of  Brandon   6 

from  E.  st.  to  Michigan   4 

from  Michigan  to  Myrtle   6 

i  ave.,  crossing  Fourth  w.  side   4 

from  e.  line  of,  to 564  ft.  w.  of  Crawford   4 

crossing  Eighteenth   4 
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)  of ,  to  90  ft  e.  of  Humboldt  

i  lUybury  to  Twenty -third  

a.  from  Twenty-fourth  119  ft.,  

from  Twenty-sixth  to  e.  Uoe  of  Vlnewood  

****  am,  from  Michigan  to  s.  line  of  D.  £  B.  C.  R.  R  

crossing  Butternut  and  Buchanan  

from  785  ft  s.  of  Grand  River  to  MoGraw  

I  st.,  from  Dubois  to  alley  w.  of  McOougall  

from  alley  e.  of  McDougall  to  Elmwood  

from  15  ft.  e.  of  Ellery  to  Mt  Elliott  

t  are,,  crossing  Jefferson  to  21  ft.  n.  of  

i  st,  a.  from  Locust  285  ft  

**       from  Locust  to  Bags;   9)4 

ttttaota  st,  from  912  ft  w.  of  Beaubien  to  Russell   

from  Russell  to  8t  Aubin  

14        from  8t  Aubin  to  Orandy  

"        crossing  Dubois  and  Ohene  

44         from  Orandy  to  Jos.  Cam  pan   9)4 

e.  from  McDougall  941  ft  

from  941  ft  e.  of .  to  421  ft  e,  of  McDougall  

»•         w.  from  Moran  198  ft  

Indiana  st,  from  Beaubien  to  Russell  

crossing  St  Antoine,  Hastings,  RJrard  and  Russell  

Ingersoll  st,  e.  from  Wesson  298  ft  

Iron  st,  from  Wight  to  Jefferson    

living  are.,  from  Auburndale  to  478  ft  w.  of  8eventh  

Irring  st,  from  Crawford  to  Seventh.  

Ivy  pL,  s.  from  Grand  River  418  ft  

Jackson  st,  from  e.  line  of  Scotten  to  Twenty-ninth  

**  from  Thirty-fourth  to  Thirty-fifth.  

Jay  st,  from  Riopelle  to  44  ft  w.  of  McDougall  

Jayne  are.,  n.  from  Mack  1,800  ft  

Jefferson  are.,  from  Oriswold  to  Orleans  10 

"  from  8eoond  to  Hastings  

from  Dequindr*  to  w.  side  of  Belt  line  R.  R.  

from  e.  side  of  Belt  line  R.  R.  to  McCkdlan.  

from  MoClellan  to  e.  city  line.   

e.  from  e.  city  line  741  ft   

'*  from  Mekirum  to  Pumping  Works.  48 

from  Griswold  to  First  

alley  s.  of,  from  alley  w.  of  Woodward  to  alley  w.  of 

Griswold  

alley  a.  of,  from  Shelby  to  Cass,  and  trussing  Wayne  . . . 

alley  s.  of,  from  alley  w.  of  Bates  to  Randolph  

alley  s.  of,  from  Brush  to  Beaubien.   

alley  s.  of,  e.  from  Beaubien  188  ft  

"  alley  n.  of.  from  alley  w.  of  Bales  to  St  Antoine  

alley  n.  of,  from  alley  e.  of  Griswold  to  first   

**  alley  n.  of ,  from  First  to  Third  

Jerome  are.,  n.  from  Piquette  478  ft  

from  Milwaukee  to  a.  line  of  X.  Boulevard.  

"  s.  from  84-inch  main  in  X.  Boulevard  87  ft  

Joe  st.  from  Michigan  to  alley  ft.  of  Buchanan  

John  R  st.  from  e.  line  of  Woodward  to  Miami  

from  Miami  to  Adams  

M         from  Adams  to  Columbia  
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John  R  st,  from  Columbia  to  Edmund   8 

"        from  Edmund  to  Erskine  and  crossing  Eliot  and  Rowena. . . 

"        from  Brady  to  Piquette  

"        n.  from  Baltimore  260  ft  

a.  from  Milwaukee  80  ft    

crossing  n.  Boulevard  

"        from  alley  s.  of  Custer  to  Hamlin.  

Johnson  st,  from  alley  w.  of  Eighteenth  to  Nineteenth.  

Jones  at,  from  Cass  to  160  ft  w.  of  Fifth  

e.  from  Sixth  240  ft  

Jos.  Oampau  are.,  from  Atwater  to  Clinton  

41  from  Jay  to  ft.  line  of  Gratiot  

"  from  s.  line  of  Gratiot  to  St.  Joseph  

"  from  St  Joseph  to  135  ft.  g.  of  Hancock.  

*•  from  Theodore  to  Trombly   6 

"  from  Trombly  to  250  ft.  n.  of  Milwaukee   4 

from  250  ft  n.  of  Milwaukee  to  ft.  line  of  N.  Boulevard.  6 

"  crossing  N.  Boulevard  r   8 

"  from  n.  line  of  N.  Boulevard  to  288  ft  n.  of  Arthur...  6 

Josephine  ave.,  from  e.  to  w.  line  of  Woodward   6 

Jot  at,  from  Cass  to  alley  e.  of  Third   4 

**    from  Fourth  to  Fifth   4 

Jaha  H.  st,  from  Mcdellan  to  Pennsylvania   4 

•Junction  are.,  from  River  st  to  Driggs   6 

from  a  line  of  Wabash  R.  R.  to  s  line  of  Fort   6 

*•  from  s.  line  of  Fort  to  Otto   8 

Kaater  ave.,  crossing  Collins  and  E.  Boulevard  e.  aide  81  ft   6 

**  from  185  ft  w.  of  Collins  to  Moran  , 

w.  from  Mt  Elliott  181  ft  

w.  from  Van  Dyke  208  ft  

Kcfcneval  ave.,  from  Mt  Elliott  to  Beaufait  

from  Field  to  Baldwin  

Bag  ave.,  from  18-inch  main  to  e.  line  of  Woodward  

Kinsman  st.,  from  Scotten  to  Twenty-eighth  , 

Kirby  ave.,  from  Woodward  to  w.  line  of  Cass  

from  12 ft.  e.  to  180ft.  w.  of  Fourth  

"         e.  from  Crawford  480  ft  

"        from  Crawford  to  w.  line  of  Trumbull  

"        from  Commonwealth  to  Avery  

'*        from  Harrison  to  195  ft  w.  of  Twelfth  

"         w.  from  Fourteenth  128  ft  

"        from  87  ft.  e.  of  Sixteenth  to  Eighteenth . . .   

"        crossing  Humboldt  and  w.  from  Twenty-seventh  247  ft. . . . 

**        crossing  Brush  and  Woodward  e.  side  48  ft    

**        crossing  John  Rand  (brandy  

©.  from  Russell  816  ft  

-        from  8t  Aubin  to  Chene  

crossing  Collins  #  

e.  from  Helen  238  ft  

Koch  ave.,  from  16-inch  main  to  e.  line  of  Woodward  

"        from  e.  line  of  Woodward  to  w.  line  of  Oakland  

crossing  Oakland  w.  side  26  ft  

iabrosse  st,  from  Fourth  to  Fifth  

w.  from  Tenth  480  ft  

u  from  430  ft  w.  of  Tenth  to  Twelfth  

"  alley  s.  of,  from  Fourth  to  alley  e.  of  Twelfth  
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j  *  a*,  from  alley  e.  of  Fifth  to  Eighth  

'  afrTr  ^  of.  from  Eighth  to  Tooth  

,  x  ft»  DTT  Dock  st.  214  ft  

{mm  Griswold  to  Shelby  

v  from  Tenth  748  ft  

1 74s  ft.  w.  of  Tenth  to  M.  C.  R.  R.  bridge  

i  Twelfth  to  Fourteenth  

.  line  of  Fourteenth  to  Fifteenth  

from  Fifteenth  to  alley  w.  of  Sixteenth  

w.  from  Seventeenth  106  ft  

from  Twenty-second  to  alley  e.  of  

from  e.  line  of  Twenty-third  to  Twenty-fourth  

e.  from  Sootten  856  ft    

alley  a  of,  from  Griswold  to  Shelby  

alley  s.  of.  from  Wayne  to  First.  

alley  s.  of,  from  First  to  Fourth  

alley  s.  of,  from  Fifth  to  Tenth  

alley  n.  of,  from  Shelby  to  First  

alley  n.  of,  from  First  to  Tenth  

alley  n.  of,  w.  from  Tenth  888  ft  

alley  n.  of.  e.  from  Fourteenth  100  ft.  

|l  pi ,  e.  from  Sootten  864  ft  

t  from  River  st.  to  Fort  

from  Fort  to  a  side  M.  C.  R.  R.  

s.  from  Twenty-second  240  ft  

rotsing  Twenty-second  and  Twenty-third,  east  side,  26  ft. . 

from  Fourth  to  668  ft.  w.  of  Crawford  

i  *i„  crossing  Vinewood,  e.  side  

r  are.,  from  Fort  to  169  ft.  n.  of  Christiancy  

from  887  ft.  k.  of  Dix  to  Toledo  

1  ,t ...  rrora  Third  to  Hastings  

fiom  Bates  to  Brush   

r  rom  St.  Antoine  to  Dequindre  

from  RiopeUe  to  St.  Aubin  

from  St.  Aubin  to  w.  line  of  Elmwood  

rrom  w.  line  of  Elmwood  to  748  ft.  e.  of  

.  rossing  Lieb,  e.  side,  and  Mt.  Elliott,  w.  side  

from  Lieb  to  Mt.  Elliott  

I.  from  Helen  156  ft  

from  Woodward  to  alley  w.  of  

from  Third  to  Fourth  

from  Fourth  to  Fifth  

I*  titLlr  svr  .  n.  from  Michigan  505  ft  

from  n.  line  of  G.  T.  R.  R.  to  n.  line  of  Buchanan  

from  859  ft.  a  to  898  ft.  n.  of  Hancock  

a  from  McOraw  895  ft  

lAOdftnUlt*  nve.,  w.  from  Junction  878  ft  

l*nr*  i       i  rom  Grand  River  to  Wabash.  

iMrtu  aw  ,  from  Wesson  to  Livernols  

£*rfpuM  nU  from  Oass  to  Third.  

Mil.  »v  .  from  Wight  to  Jefferson  

rn  m  Jefferson  to  Cham  plain  

**     BpQBi  Champlain  to  Monroe  !  

, ,  mrt,  from  16  in.  main  to  e.  line  of  Woodward  

e.  from  Woodward  1.879  ft  

r.  from  Beaubien  806  ft  


iron. 
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Leland  st.,  from  Beaubien  to  21  ft.  e.  of  Dequindre   4  iron. 

"          from  21  ft  e.  of  Dequindre  to  McDougall   8  44 

44          from  McDougall  to  Collins   8  " 

•*          from  218  ft  w.  of  Moran  to  Gratiot   4  u 

Laroy  place,  n.  from  Forest  851  ft   8  44 

rewiring  st,  e.  from  McClellan  158  ft   4  14 

Leverette  st.,  from  Seventh  to  Eighth  and  Tenth  to  Twelfth   4  44 

**             alley  8.  of,  from  Eighth  to  Tenth   4  " 

Lewis  st.,  from  Cass  to  Fourth   4  44 

Lincoln  ave.,  from  Grand  River  to  alley  n.  of   4  " 

"             crossing  Brigham  n.  side  88  ft   8  44 

*»             from  n.  line  of  Brigham  to  510  ft.  n.  of  Holden   8  44 

44             s.  from  24  in.  main  in  N.  Boulevard  64  ft   6  44 

44            alley  w.  of,  from  alley  n.  of  Grand  River  to  s.  line  of  Brig- 
ham  4  44 

44            alley  west  of,  crossing  Brigham  s.  side  16  ft   6  44 

Linden  st,  from  Harrison  to  Eighteenth  and  crossing  Humboldt   4  44 

**         from  alley  w.  of  Humboldt  to  Maybury   4  44 

44          from  Tillman  to  Twenty-fourth   4  44 

from  Twenty-fifth  to  26  ft.  e.  of  Twenty-sixth   4 

Lrrernois  ave.,  from  Dix  to  M.  C.  R.  R   8 

-  from  M.  C.  R.  R.  to  n.  line  of  city  limits   10 

Locust  st,  from  Grand  River  to  Fourth   6  44 

**         from  Fourth  to  alley  e.  of  Trumbull   4  44 

•*        from  alley  w.  of  Trumbull  to  80  ft  e.  of  National   8 

e,  from  National  80  ft   4  44 

from  Harrison  to  Wabash   4  44 

Lorman  st.,  from  Crane  to  Company   4  44 

Lotus  are.,  from  Crane  to  Holcomb   4  44 

Lovettave.,  from  Michigan  to  n.  line  of  Buchanan   6  44 

n.  from  Rich  912  ft   4 

from  912  ft.  n.  of  Rich  to  264  ft  n.  of  Herbert   6 

Lodden  st,  from  Gratiot  to  Mt.  Elliott   4 

Lutheran  cemetery,  in  the  grounds  and  w.  from  Mt  Elliott  650  ft   8  44 

Lyman  st,  from  Crystal  to  Orleans   4  44 

Lysander  st.,  from  Fourth  to  Crawford   8  44 

44  crossing  Sixth  w.  side   4 

from  Sixth  to  Seventh   8  44 

**            from  Seventh  to  Lincoln   4  44 

**             from  Avery  to  e.  line  of  Thirteenth   4  44 

XcArthur  st,  w.  from  Twenty-seventh  340  ft   4  44 

McClellan  ave.,  from  Jefferson  to  Marietta   6  44 

"               from  Marietta  to  Mack   -v.....  8  44 

from  s.  line  of  Mack  to  144  ft.  n.  of  Julia  H   10  44 

"  n.  from  Gratiot  299  ft   8 

McDougall  ave.,  from  Atwater  to  Clinton   6  44 

•*                from  Preston  to  Gratiot   8  44 

from  Gratiot  to  Canfleld   4 

from  Canfleld  to  187  ft.  n.  of  Garfield   6 

from  187  ft  n.  of  Garfield  to  801  ft.  n.  of   8 

**                crossing  Waterloo  and  Cleveland   8  44 

s.  from  Hancock  76  ft   6  44 

44                s.  from  Farnsworth  170  ft   6  44 

**               from  n*  line  of  Hendrie  to  Palmer   6  44 

**               alley  w.  of,  from  Mullett  to  Jay...   4  44 

*               alley  w.  of,  from  Cleveland  to  Hendricks   8  44 


<J6 
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cDougall  are.,  alley  w.  of,  from  Hendricks  to  Hunt   

"  alley  w.  of,  from  Hunt  to  Charlevoix  

alley  w.  of,  from  Charlevoix  to  Arndt.  

"  alley  w.  of,  from  Arndt  to  Berlin  

alley  w.  of,  from  Berlin  to  Heidelberg   94 

"  alley  e.  of,  from  Mollett  to  88  ft.  n.  of  Chestnut  

**  alley  e.  of,  from  Waterloo  to  Preston  

"  alley  e.  of,  crossing  Cleveland  

HoQraw  ave.,  from  Sixteenth  to  Sullivan  

e.  from  Winslow  78  ft  

44  from  Grand  River  to  Twenty -sixth   . 

"  from  LsBaUe'to  8cotten  

McKinstry  ave.,  from  River  st.  to  n.  line  of  Toledo  

McMillan  St.,  w.  from  Junction  819  ft  

"  crossing  Livernois  e.  tide  

Mack  ave.,  from  Gratiot  to  Cadillac  4t 

'*         from  Gratiot  to  Townsend  

"        from  Townsend  to  Baldwin  and  crossing  Mt  Elliott  

w.  from  Helen  80  ft  

44        from  Thorburn  to  987  ft.  e.  of  Parker  , 

**        from  660  ft.  w.  of,  to  577  ft  w.  of.Jayne  

"        from  907  ft  w.  of  Jayne  to  86  ft.  e.  of  Crane  s  

"        from  McClellan  to  Pennsylvania  

Macomb  St.,  from  St  Antoine  to  Elmwood  , 

"  alley  s.  of,  from  Brush  to  alley  w.  of  

"  alley  a  of,  from  Brush  to  8t  Antoine  

'*  alley  n.  of,  from  Brush  to  alley  w.  of  

"  alley  n.  of,  from  Brush  to  St  Antoine  

Madison  ave.,  n.  and  a  aides  from  Witherell  to  John  R  

44  from  Randolph  to  St  Antoine  

44  alleys  n.  and  a  of,  from  John  R  to  Randolph  

Magnolia  st,  from  Harrison  to  Thirteenth  

44  from  Thirteenth  to  Wabash  

"  from  Fourteenth  to  Fifteenth  

•4  from  Eighteenth  to  Sullivan  

44  from  Sullivan  to  Maybury  

4  4  crossing  Humboldt  and  Twenty-fourth.  

44  from  Twenty-seventh  to  Vine  wood  

Mansur  st.,  from  Harper  to  78  ft  a  of  Piquette  

Maple  st,  from  Gratiot  to  Orleans  

44        from  Orleans  to  St.  Aubin  

44       crossing  Dubota  

4-        from  St  Aubin  to  Elmwood  

*Larcy  st,  w.  from  Fourth  168  ft  

from  168  ft  w.  of  Fourth  to  Crawford  

Marrietta  st,  e.  from  McClellan  691  ft  

Mark  st,  w.  from  Twelfth  180  ft  , 

anion  court  from  18-inch  main  to  e.  line  of  Woodward.  

Martin  pL  from  Woodward  to  John  R  

Maybury  ave.,  from  Michigan  to  n.  line  of  Ash  

44  from  n.  line  of  Ash  to  84  ft  n.  of  G.  T.  Ry  

from  907  ft  a  of,  to  178  ft  n.  of  Warren.  

44  a  from  Hudson  968  ft  

Mechanic  at.,  from  Brush  to  Beaubien  

edbury  ave.,  from  Woodward  to  860  ft  e.  of  John  R  

w.  from  8t  Aubin  780  ft  
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Medbury  etc.,  from  w.  line  of  St.  Aubin  to  Jos.  Campau                        4  Iron. 

**              crowing  E.  Boulevard  and  Collins                                 0  >  44 

w.  from  Collins  166  ft   4 

**              from  Helen  to  Frontenac                                             4  44 

MeMratn  are.,  from  Jefferson  to  Congress.                                       48  " 

from  Wight  to  46  ft  n.  of  Fort                                     6  ** 

from  46  ft.  n.  of  Fort  to  860  ft  n.  of  Kercheval   4 

from  860  ft.  n.  of,  to  570  ft.  n.  of  Kercheval                      6  44 

4  *               from  Arndt  to  Gratiot  and  crossing  N.  Boulevard             6  44 

Merrick  ave,,  from  Cass  to  Third    4 

**  w.  from  Fourth  186  ft   4 

•*             from  186  ft  w.  of  Fourth  to  e.  line  of  Crawford                  8  44 

from  e.  line  of  Crawford  to  Lincoln                                  4  44 

"             from  Trumbull  to  Twelfth                                             4  44 

w.  from  Twelfth  214  ft   8 

from  214  ft.  w.  of  Twelfth  to  Wabash.                              8  wood. 

**             w.  from  Seventeenth  182ft                                            4  iron. 

"             from  Tillman  to  Twenty -third                                        4  44 

*•             from  Twenty-seventh  to  Vinewood                                  4  44 

Miami  are.,  from  Gratiot  to  Witherell                                              16  44 

n.  side  from  John  R  to  Witherell                                      4  44 

alley  w.  of,  from  Gratiot  to  alley  a  of                              6  44 

alley  w.  of,  from  Gratiot  to  Witherell                               4  44 

**           alley  e.  of,  from  Randolph  to  John  R                                4  44 

Michigan  ave.,  from  Woodward  to  Cass    24 

from  Washington  to  First                                          10  44 

-  from  First  to  Twenty-fourth                                      8  44 

from  Twenty-fourth  to  Livernois                                  6  44 

*•              a  side  crossing  W.  Boulevard                                     6  44 

alley  a  of,  from  Shelby  to  Cass                                    4  44 

private  alley  s.  of.  e.  from  Shelby  110  ft                         8  44 

**              alley  n.  of,  from  alley  e.  of  Griswold  to  alley  e.  of  Wash- 
ington                                                                4  44 

"              alley  n.  of,  from  alley  w.  of  Washington  to  .alley  w.  of  Cass  4  44 

alley  n.  of,  from  First  to  alley  e.  of  Second                     4  44 

Military  ave.,  from  River  st  to  250  ft  n.  of  Wabash  R.  R.  *..   6  44 

from  02  ft.  n.  of  Anthon  to  157  ft.  n.  of  McMillan   6 

MHJer  st,  from  Sixth  to  8eventh.   8 

•*        crossing  Seventh                                                              4  .  ,4 

Milwaukee  ave.,  from  Beaubien  to  Green                                          6  44 

**                from  w.  line  of  Avery  to  Twelfth                                6  44 

**                from  e.  line  of  Eighteenth  to  86  ft  w.  of  Sullivan            4  44 

**                from  Beaubien  to  w.  line  of  Riopelle                         .  4  44 

-  from  Dubois  to  Chene.                                            4  44 

*•  crossing  Collins   8 

Miner  at,  e,  from  Crane  886  ft                                                        4  44 

Minnie  ave.,  from  River  st.  to  682  ft  r.  of  Fort                                      6  44 

from  682  ft  s.  of f  to  Fort   4 

Mitchell  av«.,  n.  from  Gratiot  265  ft   6 

from  265  ft  n.  of  Gratiot  to  Canfleld     4 

**            from  Canfleld  to  Harper                                             6  44 

*•            n.  from  Harper  824  ft                                                   4  44 

-  from  824  ft.  n.  of  Harper  to  150  ft  s.  of  Trombly                6  44 

from  150  ft  s.  of  Trombly  to  Griffin                                 4  44 

MoeDer  at,  e.  from  Russell  889  ft   4 

Mofcawk  st,  crossing  Vinewood   4 
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3  square  51  ft  

i  U  ft.  a.  of  Cadillac  square  to  Farmer  

i  sl  Antoine  to  Elmwood  

1  ft  w.  of,  to  171  ft.  e.  of  Ueb  

i  Helen  185  ft  

Im  Crane  to  alley  w.  of  

aBty  a  of,  from  alley  n.  of  Cadillac  square  to  Randolph. . 

attty  a.  of,  from  alley  e.  of  Woodward  to  Farmer  

attty  n.  of,  from  Farmer  to  alley  e.  of  Farrar  

ia\  ev.  w.  from  Woodward  418  ft  

from  414  ft.  w.  of  Woodward  Co  Caaa  

from  alley  e.  of  Woodward  to  Brush  

from  Brush  to  St.  Antoine  

from  St.  Antoine  to  Hastings  

from  Hastings  to  Russell  

alley  a  of,  w.  from  Beaubien  f40  ft  

a  at.,  crossing  Vinewood,  e.  side  

w.  from  Twenty-seventh  188  ft  

i  p|.(  from  Oratlot  to  Dane  

I  at.,  from  River  at.  to  a  line  of  ChrisUancy  

from  848  ft.  a  of  Dix  to  Toledo  

i  aw.,  a  from  Gratiot  806  ft  

from  10- in.  main  to  e.  line  of  Woodward  

e.  from  Woodward  558  ft  

*t  are.,  from  148  ft.  a  of  Wight  to  885  ft.  a  of  Kercheval  

from  885  ft.  a  of  Kercheval  to  Preston  

from  Preston  to  Mack  

from  Mack  to  Gratiot  and  crossing  N.  Boulevard  

from  Gratiot  to  800  ft.  a.  of  Griflln  

t  St.,  from  Gratiot  to  Chen*   

from  St.  Antoine  to  Elmwood  

w.  from  Crane  til  ft  

m  uM.rrry  at.,  from  Twelfth  to  Thirteenth  

Hyrti*  at.,  from  Grand  River  to  Hubbard  

Sat!  *Tf».,  crossing  Vinewood  

NspMleon  at.,  from  Brush  to  Russell  

Hsti'tnal  are.,  from  Michigan  to  Grand  River  

Newark  at.,  from  Nineteenth  to  Twentieth  

e.  from  Foundry  in  Griflln '§  foundry  yard  

derry  St..  w.  from  Junction  841  ft  

«pii  are.,  w.  from  Cheae  1.884  ft  

i  nth  st.,  from  Fort  to  Baker  

'from  Baker  to  Newark  

,      «t,  w.  from  Fourth  100  ft.  

from  150  ft.  w.  of  Fourth  to  Crawford  

from  Sixth  to  Seventh  

ftmt*J|  St..  e.  from  Junction  888  ft  

e.  from  Wesson  888  ft  

*  wkisad  are.,  from  84  In.  mate  to  a.  Mae  of  N.  BosJevard   

from  Horton  to  Hamlin  •.  

from  Maraton  to  Koch  and  crossing  Harmoo   

w  1  at.,  from  First  to  e.  side  of  Elton  park  

from  w.  tide  of  Elton  park  to  Sixth  

from  Sixth  to  Trumbull  

i  st.,  from  Atwater  to  Jefferson   10 

from  Jefferson  to  reservoir  grounds   * 
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Orleans  st»,  from  Congress  to  reservoir  grounds    94 

"  from  reservoir  to  8oott  80 

s.  from  Canfleld  80  ft  80 

"  crossing  Leland  s.  side  and  from  Alexandrine  to  Canfleld. ..  6 

**  n.  from  Garfield  252  ft  

from  252  ft  n.  of  Garfield  to  196  ft.  n.  of  Forest  

"  from  Trembly  to  Lyman  

Ottawa  at.,  e.  from  Thirteenth  180  ft  

Otis  st,  e  from  Junction  808  ft  

Oven  ave.,  from  18  in.  main  to  1,820  ft.  e.  of  Woodward  

Fluster  ave.,  crossing  Woodward  

from  Woodward  to  Oakland   

from  Oakland  to  898  ft.  e.  of  8t  Aubin  ,  

north  side,  connecting  8- in.  to  16-in.  main  in  Woodward. . 

Palmer  ave.,  from  Woodward  to  w.  line  of  Brush  farm  

crossing  Brush  and  Collins  

from  126  ft.  w.  of  Dubois  to  e.  line  of  Grandy  

crossing  Russell  and  8t.  Aubin  

**  e.  from  Moran  190  ft  

from  Mt.  Elliott  to  159  ft.  e.  of  Meldrum  

**  w.  from  Van  Dyke  281  ft  

Park  ave  ,  from  Dix  to  Toledo  

Park  pL,  from  Michigan  to  s.  line  of  State  

Park  st.,  from  e.  line  of  Woodward  to  Washington   16 

from  Woodward  to  alley  s.  of  Columbia  

"     from  Henry  to  Peterboro  

Parker  ave.,  n.  from  Hack  812  ft  

Parsons  st,  from  Woodward  to  Cass  

Pennsylvania  ave.,  n.  from  Jefferson  1076  ft  

from  Hack  to  Julia  H  

Perry  st,  from  Grand  River  to  alley  e.  of  Trumbull  

**      from  alley  w.  of  Trumbull  to  National  

**      alley  s.  of,  from  alley  e.  of  8eventh  to  alley  e.  of  Trumbull. . . 

from  Humboldt  to  Eighteenth  

Pwerboro  »t,  from  Woodward  to  Cass  

Pierce  st,  from  Dequindre  to  Jos  Campau  

Pine  st,  from  Grand  River  to  National  

**     from  National  to  Twelfth  

crossing  Twelfth,  e.  side  

Pitcher  st,  from  Cass  to  alley  e.  of  Third  

w.  from  Fourth  160  ft  

from  ISO  ft  w.  of  Fourth  to  Crawford  

"        from  Sixth  to  Seventh  

Pmgree  ave.,  from  Woodward  to  Crawford  

Piquette  STe.,  from  Woodward  to  Beaubien  

**  from  Beaubien  to  Hastings  

**  from  Hastings  to  Russell  and  crossing  St.  Aubin  

f ram  466  ft  w.  of .  to  e.  line  of  Chene  

**  e.  from  Florence  96  ft    

**  crossing  E.  Boulevard  and  Collins  

from  B.  Boulevard  to  Collins  

M  e.  from  Moran  85  ft  

w.  from  Mt  Elliott  886  ft  

"  from  Concord  to  Canton  

**  crossing  Crawford,  e.  side  

M  from  w.  line  of  Avery  to  e.  line  of  Twelfth  
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Pfquette  ave.,  crossing  Twelfth,  e.  side  

"  from  Wabash  to  Fourteenth  

"  from  Eighteenth  to  Sullivan  

Pleasant  are.,  n.  from  River  st  5)5  f t    

Plum  st ,  from  Second  to  alley  e.  of  Trumbull  

44      from  alley  e.  of,  to  Trumbull  

Plumer  at.,  from  w.  line  of  McKlnstry  to  988  ft.  w.  of  Junction. 

"        from  Welch  to  Livernols  

Poplar  st.,  from  110  ft  e.  of  Wabash  to  w.  line  of  Fifteenth  

"       crossing  Thirteenth  w.  side  

44       e.  from  Maybury  876  ft  

from  Tillman  to  184  ft.  w.  from  Twenty  third  

e.  from  Welch  880  ft  

Porter  St..  w.  from  Twelfth  810  ft  

"        e.  from  Twelfth  800  ft  

44        from  810  ft.  w.  of  Twelfth  to  Thirteenth  

"       crossing  Fourteenth  

44        e.  from  Fourteenth  178  ft  

"        from  Eighteenth  to  Nineteenth  

*'        from  Twentieth  to  Twenty -first  

w.  from  Twenty-first  150  ft  

"        from  150  ft  w.  of  Twenty-first  to  Twenty 'Second  

44        from  Twenty-second  to  e.  line  of  W.  Boulevard  

"        from  e.  line  of  W.  Boulevard  to  Vlnewood  

44       from  Hubbard  to  Scotten  

from  McKlnstry  to  Ferdinand  , 

"        alley  a  of.  from  Thirteenth  to  alley  e.  of.   

Prentiss  ave..  from  Cass  to  Third  

Preston  St.,  from  McDougall  to  Mt  Elliott  

Private  st,  <n.  of  Ferry)  crossing  Rivard  , 

44  w.  from  Rivard  808  ft  

Private  way  (e.  of  Russell)  a  from  Pallister  405  ft  

Pulford  ave.,  from  Oral  tot  to  Mt  Elliott    

"  from  MeMrum  to  Beaufait  

Putnam  ave.,  w.  from  Woodward  60  ft  

"  from  60 ft.  w.  of  Woodward  to  w.  line  of  Cass....  „. 

'*  n.  side,  e.  from  Third  888  ft    

44  from  Fourth  to  Lincoln  

•*  from  Trumbull  to  Twelfth.   

w.  from  Twelfth  185  ft  

from  Wabash  to  Fourteenth  

Randall  st,  crossing  Twenty-third  w.  side  86  ft  

Randolph  st.  from  allay  a  of  At  water  to  Jefferson  

from  At  water  to  84-in.  main  in  Cadillac  square  . . . 

44  from  Uuved  to  Congress  

"  from  Congress  to  Adams   

crossing  Gratiot  

44  alley  w,  of,  n.  from  Atwater  

14  alley  e.  of.  from  alley  a  of  Fort  to  Chamnlaln  

alley  e.  of,  from  alley  n  of  Monroe  to  Gratiot . . 

Ranspach  st..  from  Hammond  to  Uvernois  

Raynor  St..  from  Clinton  to  Gratiot   

Reed  pi.,  w.  from  Fourth  89  ft  

•«         from  86  ft  w.  of  Fourth  to  Crawford  

w.  from  (.Yawford  885  ft  , 

ReedVr  are  ,  from  Junction  to  48N  ft.  w  of  Campbell  


Iron. 
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Reservoir  ground*,  n.  of  basin  to  80-in.  branch   84  Iron. 

s.  and  w.  sides  of  basin  24 

Biefa  at ,  e.  from  Vinewood  904  ft   4 

**         from  8cotten  to  Twenty-eighth   4  44 

Biopelle  at^  from  Atwater  to  Jefferson   y  44 

*'  from  Jefferson  to  Larned   12 

from  Larned  to  Adelaide   8  44 

44  from  Adelaide  to  218  ft.  n.  of  Hancock   6  44 

from  Frederick  to  Kirby   6  ,4 

alley  e.  of,  s.  from  Canfleld  218  ft   4 

RiTSjrd  st.r  from  Atwater  to  Jefferson   8 

from  Larned  to  Congress   4 

from  Jefferson  to  Clinton  10  44 

from  Mullett  to  Gratiot   10 

from  Gratiot  to  Watson   4  44 

from  Eliot  to  W  ft.  s.  of  Warren   4  44 

**          from  90  ft.  s.  of  Warren  to  10  ft.  n.  of  Farnsworth   6  44 

**  from  10  ft.  n.  of  Farnsworth  to  221  ft.  n.  of  Palmer   4 

from  221  ft.  n.  of,  to  281  ft.  n.  of  Palmer   6 

crossing  Medbury  126  ft   6 

crossing  Piquette    4  44 

from  5  ft.  8.  of,  to  158  ft  n.  of  N.  Boulevard   6 

**  from  158  ft.  n.  of  N.  Boulevard  to  Pallister   4 

n.  from  Pallister  1,178  ft   6  44 

Rrrer  at.,  from  Third  to  Fourth   4  44 

from  Fifth  to  Sixth   4 

from  Sixth  to  e.  side  of  M.  C.  R.  R   8 

crossing  M.  C.  R.  R.  tracks  270  ft   6 

from  w.  side  M.  C.  R.  R.  to  525  ft  w.  of  Twenty -fourth   8  4* 

*4  from  Pleasant  to  Campau   8 

**  from  Campau  to  main  entrance  of  Exposition  Grounds   6 


s,  from  main  into  Det  &  L.  8.  Copper  Wks.  

Roby  St.,  n.  from  Ferry  825  ft  

Rohns  are.,  from  Elm  Grove  to  alley  s.  of  Mack  

Romeyn  St.,  from  Junction  to  Campbell  

Rose  st.T  from  Eighteenth  to  Twentieth  

Rosedale  ave.,  from  16  in.  main  to  e.  line  of  Woodward  

**  from  e.  line  of  Woodward  to  w.  line  of  Oakland 


Rowena  St.,  from  Woodward  to  Riopelle   4 

Bowfcaad  st.,  s.  from  State  187  ft   4 

**            n.  from  State  287  ft   6 

Iti lie  11  st,  from  Larned  to  Congress  n.  line  ,   6 

from  Congress  to  Monroe   8 

from  Mullett  to  Watson   8 

•4         from  Watson  to  Canfleld      6 

from  Canfleld  tos.  line  of  Hendrie   10 

**         from  s.  line  of  Hendrie  to  8.  line  of  Piquette   8 

**         from  s.  line  of  Piquette  to  Moeller   6 

**         alley  e.  of,  from  Chase  to  Fort   4 

alley  e.  of,  n.  from  Willis  220  ft  !   4 

Sargent  st,  crossing  Collins   6 

Savoy  st.,  from  Twenty-first  to  Twenty-second   4 

••       from  Twenty  third  to  Twenty-fourth   4 

ScbiHer  at,  e,  from  McClellan  245  ft   4 

Schneider  place,  w.  from  Mt  Elliott  255  ft   4 

Scott  at,  from  Orleans  to  Chene   30 
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.,  from  Riopelle  ot  e.  line  of  8t  Aubin  

"     from  e.  line  of  8t.  Aubin  to  Dubois  

crossing  Dubois  to  166  ft.  e  

"     from  156  ft.  e.  of,  Dubois  to  499  ft.  e.  of  Cbene  

"     from  499  ft.  e.  of  Chene  to  Joseph  Campau  

^■otten  are.,  from  Fort  to  Dlx  

"  from  Dix  to  Buchanan  

44  from  Buchanan  to  McGraw  

"  e.  side  from  Buchanan  s.  to  Buchanan  n.  109  ft  

•  i  rs  ave.,  from  Holcomb  to  169  ft.  e.  of  McCleUan  

second  St.,  from  Front  to  alley  n.  of  Jefferson  

44         from  Jefferson  to  alley  n.  of,  and  crossing  Congress  

44        from  Abbott  to  alley  s.  of  

second  st.  and  ave.,  from  Abbott  to  Bagg  

second  ave.,  from  High  to  166  ft.  n.  of  Henry  

44  from  Bagg  to  80  ft.  n.  of  Prentiss  

• 4  crossing  Canfleld  

44  e.  side,  from  s.  line  of  Forest  to  184  ft.  n.  of  

e.  side,  crossing  Hancock,  Warren  and  Putnam  

44  e.  side,  crossing  Merrick,  Kirby  and  Holden  

44  w.  side,  crossing  Hancock,  Warren  and  Putnam  

"  w.  side,  crossing  Merrick,  Kirby  and  Holden  

**  w.  side,  s.  from  Holden  700  ft  

from  Holden  to  .906  ft,  n.  of  Milwaukee  

44  crossing  N.  Boulevard  

,  alley  e.  of,  from  alley  n.  of  Michigan  to  Spencer  

I  ave.,  alley  e.  of,  from  alley  n.  of  Canfleld  to  Prentiss  

i  ave ,  from  Woodward  to  Third  

44  from  Fourth  to  alley  w.  of  

44  from  alley  w.  of  Fourth  to  Crawford  

44  from  Sixth  to  Seventh  

-4'venth  st.,  from  River  st.  to  alley  n.  of  Lafayette  

44  from  alley  n.  of  Lafayette  to  Bagg  

44  from  Bagg  to  Grand  River  

44  from  Grand  River  to  Brigham  

crossing  Brigham    

from  Brigham  to  n.  line  of  Putnam  and  crossing  Merrick . 

from  214  ft.  s.  of  Kirby  to  839  ft.  n.  of  Stanley  

alley  w.  of,  from  alley  n.  of  Plne»to  Spruce  

44  alley  w.  of,  from  Perry  to  alley  s.  of  

-"ventecnth  st.,  from  Fort  to  98  ft.  s.  of  Poplar  

44  from  98  ft.  s.  of  Poplar  to  s.  line  of  Buchanan.  

from  s.  line  of  Buchanan  to  944  ft  n.  of  Hancock  

"  from  Merrick  to  s.  line  of  8  tan  ley  

44  from  s.  to  n.  line  of  N.  Boulevard  

Nody  Lane,  crossing  W.  Boulevard   

crossing  Vlnewood   

nr (by  st.,  w.  Hide  from  Atwater  to  Woodbrldge  

14        w.  side  from  Woodbrldge  to  Jefferson  

e.  side  from  Woodbrldge  to  Jeffernon  

44        from  Jefferson  to  Michigan  

44        from  Lafayette  to  alley  a.  of  Michigan  

rtdan  ave.,  from  Jefferson  to  Kercheval  

from  Mack  to  Gratiot  

from  Gratiot  to  18  ft.  n.  of  Kirby  

i  st.,  from  Hasting*  to  Klmwood  
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Sherman  st,  from  Crane  to  alley  w.  of                                              4  iron. 

44           n.  aide  from  Russell  to  Orleans   8  44 

Sibley  st^  from  Woodward  to  Clifford   4 

Sidney  are.,  from  Id. inch  main  in  Woodward  to  w.  line  of  Oakland   6 

Sixth  at.,  from  Hirer  st.  to  Congress.                                               16  " 

from  Congress  to  Abbott.   94 

from  River  st.  to  alley  n.  of   4  44 

44       from  alley  n.  of  Lacrosse  to  Bagg     4  " 

n.  from  Bagg  88  ft.   8 

from  86  ft.  n.  of  Bagg  to  4T8  ft  n.  of  Grand  River   4 

from  473  ft.  n.  of  Grand  River  to  Brigham   6 

44       crowing  Brigham   8  44 

44       from  Brigham  to  286  ft.  n.  of  Lysander                                  4  44 

Sixteenth  st.,  from  Lafayette  to  Myrtle   8 

from  Myrtle  to  Buchanan   8  44 

from  Buchanan  to  Grand  River   10  44 

from  Grand  River  to  MoGraw     8  44 

8.  from  24-inch  main  in  N.  Boulevard  68  ft   8  44 

alley  w.  of,  from  Lafayette  to  Howard   8  44 

Smith  av«.,  from  Woodward  to  Oakland   4 

South  st.,  from  Grand  River  to  Noble   4 

Southern  ave.,  e.  from  Livernois  152  ft.   4  *4 

Spencer  St.,  from  Case  to  Second   4  44 

Sproat  st.,  from  Woodward  to  Cass  ,   4  44 

Spruce  st..  from  Fifth  to  alley  w.  of  Seventh   4 

44         from  alley  w.  of  Trumbull  to  National ... .      4  44 

M         from  Harrison  to  Twelfth   4  44 

■*         alley  s.  of,  from  alley  w.  of  Seventh  to  alley  e.  of  Trumbull . .  8  44 

St  Albertna  pL,  from 22 ft.  e.  of  Dequindre  to 260  ft  w.  of  8t.  Aubin....  4 

44  w.  from  8t  Aubin  860  ft   8 

St  Antoine  st,  from  Atwater  to  Congress   8 

44              from  Jefferson  to  Congress   4  44 

from  Congress  to  n.  line  of  Gratiot   6  44 

44               crossing  Champiain   8  44 

from  Gratiot  to  Elizabeth   4 

from  Elizabeth  to  Adelaide   6 

•4              from  Adelaide  to  Watson   8  44 

*4               from  Wstson  to  Farnsworth  and  creasing  Frederick   6  44 

n.  from  Piquette  445  ft   6  44 

from  150  ft.  s.  of  Milwaukee  to  4-in.  in  N.  Boulevard   6  44 

**               crossing  N.  Boulevard   8  44 

St,  Anbin  ave.,  from  Atwater  to  n.  line  of  Trombly   6  44 

from  Pallister  to  75  ft.  n.  of  Vulcan   6 

from  Congress  to  Champiain   86  44 

44              from  Lamed  to  Congress   12  44 

44              crossing  N.  Boulevard   10  44 

alley  w.  of,  »•  from  Ferry  266  ft   tyi  wood. 

St.  Clair  pL,  from  Nineteenth  to  alley  w.  of  Eighteenth   4  iron. 

94.  Joseph  St.,  from  Russell  to  Riopelle   8  44 

44  from  e.  line  of  Riopelle  to  810  ft  e.  of  St  Aubin   4 

44             from  810  ft  e.  of  St  Aubin  to  202  ft.  e.  of  Chene   3  44 

44             from  262  ft.  e.  of  Chene  to  Grandy   4  44 

44             from  Grandy  to  Jos.  Campau   2*4  wood. 

from  w.  line  of  McDougall  to  488  ft.  e.  of   8  &  4  iron. 

St  Paul  ave.,  from  BelLevue  to  e.  line  of  Concord   4  44 

44            crossing  E.  Boulevard   6  44 
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te.  Imeof  B.  Bouferard  to  e,  tine  of  Field  

iltovrnsend  to  Baldwin  

i  Crane  to  alley  w.  of.  

i  Twentieth  to  Foundry  

1 8erenth  to  Commonwealth  

;  Crawford,  Eighteenth  and  Humboldt  

.from  Twelfth  188  ft  

,  from  Welch  to  Urernois  

t  sC,  from  Woodward  to  Washington  SO 

from  Woodward  to  Washington   H> 

w.  of  branch  in  Washington  94  ft  94 

SHsason  pL,  from  Woodward  to  Cam  

Mttva*  are.,  from  Michigan  to  270  ft  n.  of  Linden  

"  s.  from  Buchanan  968  ft  

from  SS  ft.  n.  of  Stanley  to  61  ft.  n.  of  McGraw  

from  1C4  ft.  s.  of  Piquette  to  Baltimore  

from  s.  to  n.  line  of  N.  Boulevard  

Summit  are.,  from  River  at.  to  Wabash  R.  R  

Superior  St.,  w.  from  Beaubien  390  ft.  and  crossing  Brush.  

44  from  Beaubien  to  Hastings     tfe 

44  crossing  8t.  Antoine,  Hastings  and  Russell.  

e.  from  Hastings  850  ft  

w.  from  Rivard  487  ft  

from  Rivard  to  Russell   #4 

44  from  Rlopelle  to  Dequindre  

"  from  Dequindre  to  St.  Aubin   M4 

crossing  Rlopelle,  8t  Aubln  and  Chene   

from  8t  Aubln  to  848  ft.  e.  of  Chene  

from  848  ft.  e.  of  Chene  to  Mitchell  

McDougsll  to  Gratiot  

Swam  are.,  from  40  ft  s.  of  Wabash  R.B.  to  Fort  

Sycamore  St.,  w.  from  Qrand  Hirer  193  ft  

from  alley  w.  of  Trumbull  to  National  

44  from  Harrison  to  Wabash  

Sylvester  St.,  from  Gratiot  to  Mt.  Elliott.  

44  from  Beaufait  t  >  Concord  

Tenth  st,  from  Rlrer  st  to  Baker  

from  Baker  to  Michigan  

Theodore  st.,  e.  from  John  R..  409  ft.  and  crossing  Brush   

from  996  ft.  w.  of  Beaubien  to  106  ft  e.  of  Rlopelle  . 

from  968  ft.  w.  of  St.  Aubin  to  Grandy  

crossing  Collins  

e.  from  Moran  873  ft  

from  Mt  Elliott  to  w.  line  of  Beaufait  

Third  St.,  from  Front  tos.  line  of  Rlrer  st   

from  a  line  of  Rlrer  st.,  to  Lamed  

from  Lamed  to  alley  n.  of  

from  L*rned  to  Fort  

from  Abbott  to  High   

Third  are.,  from  Grand  Rlrer  to  Bag*  and  crossing  Brigham  

44        from  Bagg  to  Holden  

44        from  Brigham  to  Oanfleld  

44        alley  e.  of,  from  Henry  to  Bralnard  

Thirteenth  St.,  from  Porter  to  1 19  ft.  n.  or  Elm  and  crossing  Myrtle.  . 

from  Magnolia  to  n.  line  of  Grand  Rlrer.   

n.  from  Grand  Rlrer  4»  ft   
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Thirteenth  st,  s.  from  Hancock  80  ft   6  iron. 

*•  n.  from  Hancock  160  ft   4 

44  from  160  n.  of  Hancock  to  59  ft.  n.  of  Warren   6 

alley  e.  of,  s.  from  Porter  121  ft   4 

Thirtieth  st,  from  80  ft.  s.  of  Jackson  to  Buchanan   6  " 

Thirty-first  st.,  from  Michigan  to  850  ft.  s.  of  Warren   6 

Thirty-second  st,  from  Michigan  to  85  ft  n.  of  Buchanan   6  44 

**  from  86  ft  n.  of,  to  869  ft.  n  .  of  Buchanan  .  .    8 

Thirty-third  st,  from  Michigan  to  468  ft.  n.  of  Buchanan   6 

Thirty-fourth  st,  from  60  ft  a  of ,  to  186  ft  n.  of  Jackson   8  " 

from  64  ft  s.  of,  to  n.  of  Buchanan   8 

Thirty-fifth  st,  from  Michigan  to  192  ft.  n.  of  Jackson  and  crossing  Bu- 
chanan  6  '* 

"  from  n.  line  of  Buchanan  to  228  ft.  n.  of  Rich.  «...  8  " 

Thortrarn  ave.,  s.  from  Mack  1,628  ft   6 

Tillman  ave.,  from  Michigan  to  Breckenridge   6  " 

s.  from  Warren  196  ft    6 

from  360  ft.  s.  of ,  to  800  ft.  n.  of  Merrick  (on  the  w)   6  " 

**  from  Hudson  to  McGraw    6  ** 

Toledo  ave.,  from  860  ft  e.  of  Scotten  to  McKinstry   4  " 

"  from  McKinstry  to  LI  vernois   6  ** 

Torrey  St..  crossing  Scotten  (w.  side)   4  44 

from  Lovett  to  Twenty -eighth   4  44 

Townsend  are.,  from  Jefferson  to  Kercheval   0  14 

n.  from  Mack  908  ft   6 

from  208  ft.  n.  of  Mack  to  s.  line  of  Gratiot   4 

from  a  line  to  8-inch  main  in  Gratiot   8  " 

M  from  8  inch  main  in  Gratiot  to  s.  line  of  Ferry   6 

Trombly  ave.,  from  Crystal  to  7  ft.  e.  of  St.  Aubin.  4   4  44 

from  Chene  to  72  ft.  e.  of  Ellery   4  44 

*•  from  72  ft.  e.  of  Ellery  to  Mt  Elliott  and  crossing  Collins,  tf  44 

Trowbridge  ave.,  from  16-fnch  main  to  e.  line  of  Woodward   «  44 

e.  from  Woodward  511  ft   4  44 

Tram  bull  ave.,  from  Abbott  to  alley  s.  of   10  44 

n.  from  Abbott  80  ft   « 

**  from  Michigan  to  Plum   6  44 

from  Grand  River  to  alley  n.  of   6  44 

from  Brigham  to  Forest   8  4* 

from  Forest  to  497  ft  n.  of  G.  T.  Ry   6 

from  50  ft.  n.  of  Piquette  to  Holden   « 

alley  e.  of,  from  Plum  to  8ycamore   8  44 

'*  alley  w.  of,  from  Cherry  to  Pine   8  4* 

alley  w.  of,  from  Pine  to  Myrtle   4 

alley  w.  of,  from  alley  n.  of  Grand  River  to  Brigham   6 

Tuscola  st,  alley  n.  and  s.  of,  from  alley  w.  of  Fourth  to  Crawford   4  44 

Twelfth  at^  from  458  ft  s.  of  River  st.  to  Lafayette   4 

from  Howard  to  Baker     4  44 

•*  from  Baker  to' Brigham   6 

**  from  Brigham  to  8.  line  of  N.  Boulevard   8  44 

from  8.  line  of  N.  Boulevard  to  24-inch  main    10  44 

200  ft.  e.  of,  from  Porter  to  alley  n.  of   4  44 

Twentieth  st,  from  Fort  to  Michigan   6 

alley  e.  of,  a.  from  Rose  197  ft   8 

Twenty-first  St.,  from  Fort  to  Standish   4 

Twenty-second  st,  from  Fort  to  Dalzelle.   6  44 

Twenty -third  st,  from  Fort  to  Magnolia   6  44 
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Twenty-third  St.,  from  Magnolia  to  86  ft.  n.  of  Linden  

"  from  35  ft  n.  of  Linden  to  L.  8.  B.  R  

"  from  168  ft.  a.  of  Buchanan  to  Warren  

*  from  978  ft  s.  of  Merrick  to  Klrby  and  crossing  Mc- 

Oraw   

44  from  Klrby  to  s.  line  of  McGraw  

Twenty-fourth  at,  from  River  at.  to  Fort  

"  from  Fort  to  Baker.  .  -  

from  Baker  to  90  ft.  n.  of  Michigan  

from*)  ft  il  of,  to 64  ft.  n.  of  Michigan   1: 

from  64  ft.  n.  of,  to  96  ft.  n.  of  Michigan  

from  96  ft,  n.  of,  to  181  ft.  n.  of  Michigan   II 

from  181  ft.  n.  of,  to  986  ft  n.  of  Michigan  90 

from  986  ft  n.  of  Michigan  to  Butternut  94 

from  Butternut  to  Buchanan   1< 

"  from  Buchanan  to  n.  line  of  McGraw  

Twenty-fifth  St.,  from  Howard  to  Baker  

from  Baker  to  100  ft.  s.  of  Toledo  

"  from  E  at.  to  Michigan  

"  from  Michigan  to  Linden  

*•  n.  from  Linden  199  ft  

"  from  595  ft  s.  of  Buchanan  to  Hancock  

"  from  79  ft  s.  of,  to  n.  line  of  McGraw  

Twenty -aixth  at,  from  918  ft.  a.  of  E  at  to  Buchanan  

from  169  ft.  s.  of,  to  491  ft.  n.  of  Hancock  

from  410  ft.  a.  of  Klrby  to  McGraw  

Twenty  seventh  st,  from  Myrtle  to  Monteith   

'*  crossing  Buchanan  

"  from  Beaver  to  Warren   

from  94  ft.  a.  of  Merrick  to  Hudson  

Twenty -eighth  St..  from  Michigan  to  14  ft.  n.  of  Rich  

Twenty-ninth  st,  from  666  ft  a  of  Michigan  to  Buchanan  

Union  st.,  from  Fourth  to  Fifth  

Uthea  st,  from  Clark  to  McKlnstry  

Van  Dyke  ave.,  from  Jefferson  to  160  ft  n.  of  Waterloo  

from  Mack  to  Gratiot  n.  line  

"  from  Gratiot  to  Centre  Line  road  

Vine  st,  from  Fourth  to  Fifth  

Vlnewood  are.,  from  Fort  to  Buchanan  94 

from  Fort  to  480  ft  n.  of  Toledo  

44  from  F  st  to  Buchanan  

"  from  Buchanan  to  Merrick  

*'  a  from  Grand  River  800  ft  

Vlagar  st.,  from  Vinewood  to  La  Salle  and  crossing  Bootten  e.  side. 

44        from  Lovett  to  Twenty-eighth.  

Volunteer  ave.,  w.  from  Junction  815  ft  

"  e.  from  Dragoon  198  ft  

Wabash  ave.,  from  n.  line  of  M.  C.  R.  R.  to  Ottawa  

from  Ottawa  to  *.  line  of  Orand  River  

crossing  Grand  River,  Warren  and  N.  Boulevard  

from  n.  line  or  Grand  River  to  a  line  of  L.  8.  R.  R   9)4 

from  a  line  of  L.  8.  R.  R.  to  186  ft  n.  of  Piquette..  . . 

alley  e.  of,  from  186  ft.  a  of  Butternut  to  Myrtle   9fc 

"  alley  e.  of  crossing  Myrtle  

Walker  at,  from  Atwat*r  to  Jefferson  

Warren  ave.,  from  Second  to  Third  
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Warren  ave.,  from  Fourth  to  Crawford   2>4 

**  from  Crawford  to  106  ft  w.  of  Seventh  

from  Avery  to  alley  w.  of  Wabash    

from  Fourteenth  to  Sixteenth  

"  from  06  ft.  w.  of  Humboldt  to  108  ft.  w.  of  Vine  wood  

M  from  e.  line  of  Scotten  to  La  Salle  

from  w.  line  of  Caas  to  106  ft.  e.  of  Riopelle  

44  from  Warren  court  to  Grandy  

crossing  Collins.  

e.  from  Helen  148  ft.  

i  court,  from  181  ft  s.  of,  to  56  ft.  n.  of  Warren  ave  


10 


Washington  ave.,  from  Michigan  to  State   80 

from  Michigan  to  Park  

alley  e.  of,  from  alley  n.  of  Michigan  to  alley  s.  of  Park. 
"  alley  w.  of,  from  alley  n.  of  Michigan  to  alley  s.  of  Park. 

Waterloo  St.,  from  Dequindre  to  Jos.  Campau  

from  Jos.  Campau  to  alley  e.  of  McDougall  

alley  e.  of  McDougall  to  Elmwood  

e.  from  Elmwood  568  ft  

from  582  ft.  e.  Elmwood  to  w.  line  of  Buiiage  pi  

from  Burlage  pi.  to  Mt.  Elliott  

from  Mt  Elliott  to  57  ft.  e.  of  Beaufait   

Watson  st,  from  Woodward  to  Brush  

from  Brush  to  Reservoir   84 

•*  from  Dequindre  to  Chene  

Wayne  at.,  a.  from  Woodbridge  178  ft  

from  Woodbridge  to  Michigan  

Webster  pL,  from  alley  w.  of  Eighteenth  to  Nineteenth  

"         •  e,  from  Twenty-second  240  ft   8J4 

Welch  ave.,  from  Ptumer  to  s.  line  of  M.  C.  R.  R  

from  211  ft.  s.  of,  to  809  ft.  n.  of  Stark   6 

from  s.  line  of  IngersoU  to  n.  line  of  city  limits   0 

Wesson  ave.,  from  Toledo  to  L.  8.  R.  R   6 

"  from  n.  line  of  O.  T.  Ry.  to  Leavitte   6 

from  D..  L.  &  N.  Ry.  to  100  ft.  n.  of  Herbert   6 

Western  Hay  Market  w.  from  Trumbull  171  ft   8 

Westminster  ave.,  from  16-in.  main  to  1228  ft  e.  of  Woodward   6 

Whitaker  ave.,  e.  from  Russell  770  ft   4 

Whiting  ave..  e.  from  Jos.  Campau  1880  ft   4 

Wkhnan  pL.  from  Harper  to  55  ft.  n.  of  Plquette   6 

Wight  st,  from  Chene  to  Leib   4 

**        from  Leib  to  110  ft.  e.  of  Meldrum   6 

alley  s.  of,  e.  from  McDougall  880ft   4 

Wilcox  st.  from  Woodward  to  Miami   12 

Wflkine  ave.,  from  16-in.  main  to  w.  line  of  Woodward   6 

from  w.  line  of  Woodward  to  e.  line  of  Crawford   4 

WHktas  at.,  from  Brush  to  Russell   4 

from  158  ft  w.  of  Riopelle  to  Orleans   4 

44  from  Orleans  to  80-in.  main  in  Chene   8 

WHUama  ave.,  from  Michigan  to  106  ft.  n.  of  Breckenridge   6 

**  from  n.  line  of  Merrick  to  Hudson   6 

WHhams  nL,  from  16-in.  main  to  w.  line  of  Woodward   6 

WUUs  ave.,  from  Woodward  to  Beaubien.   4 

from  Beaubien  to  St.  Antoine   8 

from  St  Antoine  to  Hastings   2^ 

e.  from  Hastings  856  ft.   4 


wood, 
iron. 


wood, 
iron. 


wood. 
Iron. 
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Willis  Ave.,  from  886  ft  e.  of  Hastings  to  Rivard  

44         from  Rivard  to  the  w.  line  of  Russell  

14         from  the  w.  Uoe  of  Russell  to  the  e.  line  of  Chene  

44         from  the  e.  line  of  Chene  to  Qrmndy  

from  Jos.  Cam  pan  to  w.  line  of  McDougall   2)4 

crossing  Mitchell  

from  w.  line  of,  to  201  ft.  e.  of  McDougall  

e.  from  Collins  146  ft.  

e.  from  Moran  084  ft  

•*         from  Woodward  to  Third  

from  Fourth  to  Crawford  ,  

from  Sixth  to  Eighth  

e.  from  Twelfth  216  ft  

*'         crossing  Twelfth  

Winder  St.,  from  Woodward  to  Orleans  

Wing  place,  from  alley  w.  of  Eighteenth  .to  Nineteenth  

Wlnslow  ave.  n.  from  Grand  River  85  ft  

"  from  86  ft.  n.  of  Grand  River  to  M cGraw  

Winter  St.,  e  from  Dequlndre  481  ft  

Witherell  St.,  from  e.  line  of  Woodward  to  Miami   I 

44  from  Woodward  to  Miami  

M  from  Miami  to  Adams  

44  from  Adams  to  alley  n.  of  

WolfT  st.  e.  from  Scotten  857  ft  

Wood  bridge  St.,  from  Randolph  to  Brash  

w.  from  St.  Antolne  280  ft.  

44  from8t.  Antoine  to  Rivard  

44  from  Rivard  to  Russell    

from  Russell  to  Orleans  

44  from  Orleans  to  Dubois  

w.  from  Joseph  Campau  800  ft  

e.  from  Joseph  Campau  400  ft  

crossing  Leib  w.  side  24  ft  

w.  from  Leib  800  ft   21*  wood 

44  alley  s.  of,  from  Bates  to  Randolph  

alley  s.  of,  from  Brush  to  210  ft.  e.  of  Beaubtoa  

44  crossing  Woodward  

"  from  Woodward  to  Griswold  

44  from  Griswold  to  First  

from  First  toSrcond  

Woodland  ave..  from  16- In.  main  to  e.  line  of  Woodward  

"  e.  from  Woodward  780  ft  

Woodward  ave.,  from  At  water  to  Jefferson   1 

44  (e.  side)  s.  from  Atwater  246  ft  

*4  (w.  side)  s.  from  Atwater  171  ft  

from  Jefferson  to  Soldiers'  monument  

from  Atwater  to  Adams  

from  Adams  to  Baltimore..   1< 

from  Baltimore  to  Pallistrr  

from  N.  Boulevard  to  Woodland  

from  High  to  WO  ft.  n.  of  CVumeld  

fromBaggto  Edmund  place   24 

alley  e.  of,  from  alley  *.  of  Atwater  to  alleys,  of  Jeffer- 

son  

alley  e.  of,  from  alley  n  of  JeftVmon  to  alley  n,  of  Coo 
grew*   
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Woodward  are.T  alley  e.  of,  from  alley  8.  of,  to  Gratiot   6  Iron. 

alley  e,  of,  n,  from  Gratiot  180  ft   8  •« 

alley  e.  of ,  from  180  ft.  n.  of  Gratiot  to  alley  s.  of  With- 

et^ll   4 

alley  *.  oft  from  alley  h.  of,  to  Elizabeth   8  " 

aUey  et  of,  croflring  Elizabeth   4 

alley  e.  of,  from  Columbia  to  Montcalm   4 

alley  w,  of,  from  Atwater  to  alley  8.  of  Jefferson   4  " 

alley  w  >  of,  from  alley  n.  of  Jefferson  to  Larned   4  •* 

alley  w.  of,  from  Larned  to  Congress.   8  M 

alley  w.  of,  from  Congress  to  alley  n.  of   4  41 

"  alley  w,  of,  from  alley  n.  of  Michigan  to  alley  s.  of 

P^k   4 

alley  w  of,  from  Montcalm  to  High   8 

Woodward  ave.  terrace,  from  Woodward  to  w.  line  of  John  R   4  " 

Wneford  avev,  from  Eighteenth  to  Grand  River   4  " 

Zendcr  place,  w.  from  Ml.  Klliott  864  ft   4 
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CITY  OF  DETROIT, 

Health  Office, 

November  id,  1892. 

ANALYSIS  OF  DETROIT  RIVER  WATER. 

Grain*  per  Wine  QaUon. 


A.  B.  Lyons, 

M.D. 

S.  P.  Duffleld, 
Ph.D.,  M.D. 

1879 

1892 

.229 
.894 
1.048 
8.858 

.2289 
.8941 
1.0480 
8.8520 

1.209 

1.2100 

.241 
Trace 
.806 

2.4500 
♦Strong  trace 
.8060 

6.775 

6.7790 

8.  P.  Duffleld, 
Ph.D.,  M.D 


Potassic  Chloride  

Sodic  Chloride  

Sodic  Carbonate  

Calcic  Sulphate  

TJakic  Carbonate  

Magneaic  Chloride  

Magneaic  Carbonate . . . 
Aluminum  Phosphate. 

Alumina  

Ferrous  Carbonate  

Silicic  Anhydride  


Total. 


1861 

.1445 
.8605 
.0000 
2.5810 
1.6518 
.1847 


.0844 
.5926 
.5080 
.2625 

6.2700 


*  Solids  from  one  liter  show  iron  distinctly. 


Parts  per  Million. 


Free  Ammonia  Process  not 

Albuminoid  Ammonia   known  in 

Total  Mineral  Solids   1861. 

Volatile  and  Organic  Matters  

Chlorine  


.050 
.125 
115.160 
15.000 
2.100 


.02087 
.02500 
115.22000 
15.10000 
2.10100 


The  first  column  gives  my  analysis  made  in  1861,  before  we 
bad  reached  the  fine  estimation  of  Albuminoid  Ammonia,  the 
process  not  having  been  even  dreamed  of  then.  I  cannot 
understand  how  Dr.  Lyons'  analysis  shows  so  much  Albuminoid 
Ammonia  per  million  parts,  as  Prof.  Prescott's  and  my  analysis 
do  not  show  anything  like  that  amount.  The  season  of  the 
year  and  the  condition  of  Lake  St.  Clair  and  its  tributary 
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streams  will  influence  that  greatly.  Albuminoid  Ammonia 
doe*  not  point  to  any  sewage  contamination  necessarily,  bat 
should  there  be  any  suspicions  that  the  water  was  receiving 
tfuwage,  then  it  should  be  a  guide  as  to  the  quantity.  1  think, 
coupled  with  estimations  of  chlorides,  nitrates,  nitrites,  etc, 
that  a  pretty  fair  opinion  can  be  formed  of  the  water.  Next 
year  I  will  take  water  at  different  points  in  the  river,  and 
ftspe&aUy  about  the  time  of  spring  freshets.  The  water  now 
is  very  pure,  but  we  cannot  say  it  will  read  as  well  when  the 
Hpring  storms  come.  I  think  that  the  typhoids  which  show 
themselves  in  our  city  roust  originate  from  either  bad  drainage, 
Hi-wage  or  from  bad  water  drunk  outside  our  city. 

Yours  respectfully, 

SAMUEL  P.  DUFPIELD.  M.D.. 

Health  Oficir. 


ANALYSES  OF  DETROIT  ICE  AND  DRINKING  WATER  * 

BT  J.  K.  CLARK,  M.  D., 


ProfenorGf 


rf  Chemistry  and  Physics,  Detroit  College  of  Medicine,  and  Professor  of  Chemistry 
and  Toxicology,  Department  of  Pharmacy,  Detroit  College  of  Medicine. 


I  wish  to  present  to  this  society,  for  its 
Ndention  to-night,  the  result  of  numer- 
Btoaryses  conducted  by  myself  and  as- 
pats,  during  the  past  year,  on  the  Ice 

■  water  supply  of  our  city,  for  the  pur- 
se oi  determining,  so  far  as  the  chemist 

■  determine,  the  healthfulness  of  the 


work  has  been  laborious  but  inter- 
tog,  and  we  trust  that,  in  giving  it  to 
m  pabUc,  its  results  may  be  m  some  de- 
lft appreciated. 

Tte  analyses  of  water  are  from  samples 
*a  from  hydrants  during  the  different 
tea  of  the  year,  and  are  not  the  result 
lae  trat  of  many  analyses.  The  details 
(&  various  analyses  would  be  tedious 
Jsirfnteresting,  so  I  have  confined  my- 
■togiring  the  maximum  and  minimum 
*wna  found.  The  mean  can  be  readily 
^  at  The  variation  of  the  two  ex- 
h»a  wag  but  .002  parts  per  million  of 
•  ammonia,  and  but  .005  in  albuminoid 
teosia,  showing  a  remarkable  constancy 
•fce  purity  of  our  water  supply. 
Icuniotttyas  much,  however,  for  our 
•apply.  The  majority  of  the  samples 
Jjpwl,  but  some  were  evidently  con- 
■taed  by  sewage.  This  is  a  matter 
■yonder  control  of  the  proper  author- 

sad  should  receive  the  attention  its 
Jjwance  demands.  Some  of  the  samples 
[**  **re  obtained  directly  from  dealers 
■titers  from  drug  stores,  meat  shops, 
K  is  different  parts  of  the  city. 
A  pare  water  supply  is  easily  rendered 
JJJ™.  if,  during  the  months  we  are 
J*  prone  to  sickness,  it  is  contaminated 

» foreign  source. 
■  ttese  analyses  I  sought  for  indications 

Kltw*«e  contamination,  but  with  the  ex- 
of  two  samples  of  ice,  I  found  no 
..to  support  such  a  theory.  Recent 
***8*nons  have  shown  that  the  real 


danger  to  health  lies  not  so  much  in  the 
substances  found  by  the  chemist  in  his  in- 
vestigations, which  are  per  te  harmless, 
but  in  certain  micro-organisms  beyond  the 
domain  of  purely  chemical  investigations,, 
and  it  had  become  somewhat  the  fashion  to 
lessen  tbe  Importance  attached  to  a  chemi- 
cal analysis,  until  it  was  shown  that  the 
liability  of  the  presence  of  pathological 
micro-organisms  was  in  direct  ratio  to  the 
chemical  impurity  of  the  water,  viz.,  its- 
fitness  to  sustain  them. 

Thus,  while  a  chemical  analysis  does  not 
positively  isolate  a  typhoid  fever  cause,  it 
demonstrates  very  clearly  the  possibility  of 
its  existence  in  a  given  water.  A  water 
containing  neither  ammonia,  free  or  in 
combination,  nor  chlorine  can  never  de- 
velop a  case  of  typhoid  fever.  These  germs 
are  always  accompanied  by  organic  matter, 
the  nature  of  which  determined  by  the 
chemist  gives  its  origin  and  significence. 

In  the  aralyses  my  first  endeavor  was  to 
discover  any  organic  contamination  which 
might  inferentially  lead  to  a  suspicion  of 
sewage  pollution,  such  as  free  and  albu- 
minoid ammonia. 

Secondly,  to  find  water  which  might  in 
itself  be  considered  as  dangerous,  or  as- 
giving  positive  evidence  of  sewage  con- 
tamination, such  as  chlorine.  In  Detroit 
river  water,  chlorine  in  any  marked  quan- 
tity cannot  come  from  an  innocent  source, 
its  presence  therefore  must  be  accepted  as- 
evidence  of  sewage.  The  amount  of 
chlorine  found,  2.0  parts  per  million,  in  our 
water  can  easily  arise  from  an  innocent 
cause,  but  the  amount  found  in  a  sample 
of  ice,  65  parts  per  million,  can  only  be  ac- 
counted for  on  the  supposition  of  an  ad- 
mixture of  animal  excreta. 

I  have  confined  myself  to  giving  the 
amounts  of  free  ammonia,  albuminoid  am- 
monia, oxygen  consumed  and  chlorine 


before  the  Detroit  Chemical  Society  and  contributed  to  the  Pharmaceutical  Era, 


contained  in  the  ice  and  water,  these  being 
the  more  important  factors  in  determining 
the  amount  and  quality  of  organic  material 
present  and  at  the  same  time,  the  probable 
sanitary  conditions.  The  presence  of  free 
ammonia  of  itself  means  very  little,  being 
frequently  absorbed  from  the  atmosphere 
by  the  waters  near  large  cities,  but  the  ad- 
ditional presence  of  albuminoid  ammonia 
forests  it  with  a  significance  at  once  ap- 
parent. 

The  story  of  the  present  dangerous  con- 
tamination of  drinking  water  is  told  by  the 
amount  of  this  substance  actually  present. 
No  arbitrary  rule  as  to  the  precise  point  at 
which  a  given  sample  of  water  becomes  im- 
pure as  indicated  by  the  albuminoid  am- 
monia present,  can  be  established,  but  it  is 
generally  agreed  that  the  classification 
might  be  somewhat  as  follows: 

Class  I. — Water  of  great  organic  purity, 
yielding  not  more  than  0.041  parts  of  al- 
buminoid ammonia  in  1,000,000. 

Class  II.— Water  of  medium  purity, 
Yielding  from  0.041  to  0.062  parts  of  al- 
buminoid ammonia  in  1,000,000. 

Class  III.— Water  of  doubtful  purity, 
yielding  from  0.082  to  0.128  part  albumin- 
oid ammonia  in  1,000,000. 

Class  IV.— Impure  water,  y eliding  more 
than  0.128  albuminoid  ammonia  to  1,000,- 
000. 

Referring  to  the  table  appended,  It  will 
be  seen  that  the  maximum  amount  of  al- 
buminoid ammonia  found  by  us  in  our 
water  is  well  within  the  first-class,  of  water 
of  "great  organic  purity."  Our  sister  city, 
however,  (Windsor),  using  water  from  the 
same  source,  approaches  very  nearly  Class 
III,  "water  of  doubtful  purity."  This  can 
be  accounted  for  from  the  fact  that  that 
city's  intake  is  from  a  point  below  the 
Walkerville  sewer.  That  Windsor  water 
contains  0.07  parts  of  albuminoid  ammonia 
per  million  is  not  in  itself  significant,  but 
when  taken  in  connection  with  the  fact 
that  the  water  farther  up  stream  contains 
less  than  half  this  amount,  it  seems  to  point 
most  positively  to  some  foreign  contamina- 
tion before  it  reaches  the  consumers. 

I  give  also  the  amount  of  oxygen  con- 
sumed as  this  bears  a  direct  relation  to  the 
amount  of  organic  material  contained  in 
the  water  and  is  a  valuable  indicator,  its 
significance  being  classified  by  Drs.  Frank- 
land  and  Tidy  as  follows: 

Class  I.— Of  great  organic  purity,  ab- 
sorbing not  more  than  .50  part  per  million. 


Class  II.— Of  medium  purity,  ahsorl 
not  more  than  1.5  part  of  oxygen  per 

lion. 

Class  III.— Of  doubtful  purity,  aba 
fog  not  more  than  1.5  to  2.0  part  of  < 
gen  per  million. 

Class  IV.— Impure  water,  abaor 
more  than  2.0  parts  of  oxygen  pes*  mil 

In  this  particular  it  will  be  seen  thai 
troit  water  is  again  superior,  but  h  s 
be  remembered  that  vegetable  debris 
itself  harmless,  will  greatly  toer 
both  the  albuminoid  ammonia  and  the  < 
gen  consuming  power  of  ths  wi 
so  that  to  form  an  intelligent  e 
ion  of  the  value  of  a  given  w 
it  is  necessary  to  have  a  knows] 
of  the  normal  waters  of  the  vicinity, 
while  an  excess  of  these  factors  may 
necessarily  demonstrate  the  fmpurtn 
the  water  containing  them,  their  aha 
from  a  water  is  proof  of  its  purity. 

Chemical  analysis  cannot  discover 
noxious  ingredient  or  ingredients  to  w 
polluted  by  infected  sewage  or  asi 
excreta,  and  as  it  cannot  thus  diatfojr 
between  infected  and  non  Infected  sewt 
the  only  perfectly  safe  course  is  to  ai 
altogether  the  use,  for  domestic  porpr 
of  water  which  has  been  polluted  i 
excrement!  tious  matters. 

Again,  referring  to  the  table,  h  wH 
seen  that  the  amount  of  chlorine  fooa 
Detroit  water  is  less  than  that  fou» 
any  other  city,  excepting  Rochester 
small  amount  is  always  found  in  si)  net 
waters,  befog  derived  from  the  sod 
chloride  (cejmmon  salt)  which  ta  atrands 
distributed  in  all  rocks  and  soils. 

Sewage,  the  polluting  agent  most  u 
dreaded  in  water,  contains  a  large  r*t« 
tion  of  chlorine,  as  common  snn.  derl 
mostly  from  the  liquid  excreta  of  aaisi 
The  proportion  of  chlorine  hi  uncootai 
ated  waters  is  very  constant,  hes* 
marked  excess  over  the  normal  stai»i 
unless  otherwise  accounted  for,  su£< 
a  direct  contamination. 

The  analysis  of  Windsor  water 
made  by  Anthony  McGill,  B»  A.,  of 
Inland  Revenue  Department,  Ottawa.  ( 
Of  the  American  cities,  by  A.  R.  Law* 

So  far  as  the  analysis  of  the  Ice  Is  i 
cemed,  it  must  be  borne  in  mind  that 
impurities  found  do  not  indicate  the  • 
age  existing  in  the  mass  of  water  f 
which  it  was  formed.  Coming  as  ft  < 
from  the  surface  and  usually  front  i 


TaM*  Saewinf  tht  Rtlativ*  Parity  off  Water  Supplied  to  Principal  Cltlss. 


PtrtiperMmioo. 


Detroit. 

4 
1 

New  York. 

! 

Boston. 

jj 

! 
1 

Maximum. 

Minimum. 

148.0 
8.0 

118.0 
8.5 

60.0 
5.5 

28.0 
2.85 

85.0 
8.15 

115.0 
8.70 

100.0 
1.96 

162.0 
8.05 

128.0 
2.78 

101.0 
2.49 

4.6 

8.1 

4.18 

9.5 

17  .7 

6.00 

7.9 

8.6 

.711 

.662 

.147 
.008 

.281 
.082 

.087 
.006 

.844 
.080 

.406 

.108 

.221 
.400 

.186 
.098 

.196 
.094 

.025 
.012 

.08 
.010 

104. 

8.5 
15  min.,.894 
4  hours,.812 

.or 

.02 


letuttof  the  Analysis  of  Six  Samples  of  lee  Collected  1891-1892. 


Parts  per  Million. 


No.  1. 

No.  2. 

No.  8. 

No.  4. 

No.  5. 

No  6,[ 

.05 
.82 
4.4 
4.8 

.12 
.16 
2.2 
5.0 

.16 
.17 
1.9 
4.75 

.22 
.29 
1.8 
4.80 

.82 
1.07 
8.74 
15.50 

.89 
1.42  1 
9.08  , 
62.45  1 1 

Nos.  5  and  6 
unequivocally 
show  sewage 
contamination. 


■e.  out  would  expect  to  find  a  greater 
mfo of  organic  vegetable  debris,  etc., 
In  hypothesis  -of  the  kind  can  explain 
large  amount  of  chlorine  and  corres- 
jjfcf  albuminoid  ammonia  in  Nos.  5 
aU  besides  the  freezing  of  water  tends 
firtfjit.  It  has  been  found  that  20 
r  cant  of  the  colloid  and  more  than  this 
crystalloid  imparities  of  water  are 
■**d  by  congelation, 
noe  tie  many  apparently  unsurmount- 
fceunei  to  account  for  the  greater  im- 
Mfei  in  the  ice,  such  as  its  location  near 
larface  of  the  water,  its  liability  to 
■•is  in  its  structure  material  washed 
to  the  atmosphere  by  light  snow  or  rain 
™,  tod  the  methods  employed  in 
■ffl&g  and  harvesting  the  crop.  While 
Mcfciaz  the  harvesting  of  the  crop  last 
■Jo  I  frequently  saw  animal  excreta, 
■Squid  and  solid,  dropped  upon  the 
tK>  special  effort  other  than  a  shovel 
■fostd  to  remove  it.  Icemen,  in  their 
£*«mu,  should  see  to  it  that  no  rough 
Pip*  are  thus  made  to  purify  it.  but 
fctoold  condemn  it  and  all  ice  in  its 
vicinity.  A  piece  of  ice  of  this 
Itae  coming  into  the  hands  of  the  chem- 
J*ouMfnrntah  evidence  to  condemn  tons 
MJJffwiae  pure  material.  Good  ice 
gM  be  as  pure  as  our  drinking  water. 
W.  Nichols  concluded  that  it  should 
m  tat  to  no  chlorine,  and  should  yield 
*  aore  than  .05  of  albuminoid  ammonia 

attest  analyses  I  have  been  ably  as- 


sisted by  W.  H.  Allen,  Ph.  C,  of  the  De- 
partment of  Pharmacy  of  the  Detroit  Col- 
lege of  Medicine,  and  others,  to  whom  my 
thanks  are  due. 

The  methods  followed  were:  For  the 
free  ammonia,  Nesslers's  solution  to  the 
distillate;  for  the  albuminoid  ammonia, 
potassium  permanganate  aud  sodium  hy- 
drate, afterwards  nesslerizlng  the  distillate; 
for  the  quantitity  of  oxygen  consumed  in 
three  hours,  I  followed  Forehammer's 
process. 

The  chlorine  present  cannot  be  estimated 
in  our  waters  except  in  concentrated  solu- 
tion, made  by  evaporating  considerable 
quantities  of  the  water.  In  some  samples 
of  the  ice,  however,  the  estimation  could 
be  readily  effected  without  evaporation. 

In  April,  1891,  I  was  employed  by  the 
Detroit  Evening  Journal  to  make  a  com- 
parative analysis  of  Windsor  and  Detroit 
water  supply.  In  looking  up  my  notes  I 
find  the  analysis  of  Windsor  water  to  be  as 
follows.  It  was  very  variable,  depending 
upon  the  direction  of  the  wind  and  the 
day  of  the  week.  The  maximum  and  min- 
imum of  my  analysis  were  as  follows: 

Parts  per  Million. 
Free  ammonia— Maximum  90 

44         *'  — Minimum  08 

Albuminoid  ammonia— Maximum  11 

*4        "        44      —Minimum  08 

Chlorine  (one  analysis)  3.80 

The  result  of  my  analyses  demonstrates 
clearly  that  the  water  supply  of  our  city  is 
unexcelled  for  purity  by  that  supplied  to 
any  other  large  city  in  the  union. 
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METER  RATES. 

>  Caale  Feet,  each  month,  each  100  gallons  **  of  a  cent 

100  gallons   V*  of  *  cent 


ASSESSMENT  RATES. 


From  July  1st,  1886. 

0/%r  Paamlly,  household  purposes.   *  00 

|mi  ■oasea.— Special  rate*. 

■»*twaO*  Staalee,  for  each  horse   3  00 

Uvtrj  Stafclee,    t  •» 

inf  and  Team  Horaei,  each   l  00 

each   1  00 

SsMrts  sai  Oflc«i  fOOOto  to  00 

shakertea,  average  daily  use,  for  each  barrel  of  flour   3  00 

imaHTa-  Groceries  and  Provision  Stores,  from  $8  00  to  100  00 

hamis  with  faucet,  from                                                          8  00  to  00  00 

r*»h  OJaases  10  00  to  100  00 

Stanch ter  Hoaeee.— Special  rates. 

NoOefte  and  Taverns,  in  addition  to  family  rate,  each  room   1  00 

•aardlnc  Schools,  each  room   I  00 

Paallc  Schools,  from  $6  00  to  00  01 

Buttdln*  Parposes,  each  1  M  brick   a 

100  yards  plastering   to 

"    perch  stone   ll* 

Printing  Oalces.— Special  rstes. 

Batcher  Alalia,  each  not  less  than   *  00 

Workshops,  for  10  persons  or  under   1  oo 

for  each  additional  10  persons   1  00 

Estimated  quantities  of  water  each  100  gallons   t 
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sons, $5  00;  each  additional  person   j& 

Jftod  Water-closets,  not  less  than   «  on 

J'rtnals,  not  less  than   *  00 

Waah-Hand  Basins,  for  family  $i  oo  to  8  00 

for  other  purposes,  each  person   fa 

E'ersaanent  Waah  Tuae   t  00 

Hone,  for  lawn  and  street  sprinkling  purposes   frm. 

Hose,  for  other  purponea.  $8  00  to  00  00 

Fountains                                                                 ft  00  to  00  00 

Street  Sprinklers,  each  wagon   ISO  00 


Where  there  is  a  waste  of  water  a  proper  Increase  of  rates  wttl  be  mad* 


REPORT 

/ 

or  THE 

BOARD  OF  WATER  COMMISSIONERS 

OF  THE 

GITT  OP  DETROIT. 


Wateb  Commissioners'  Oppicb, 

Detroit,  January  30th,  1894. 
ft  the  Common  Council  of  the  City  of  Detroit: 

Gentlemen — The  Board  of  Water  Commissioners  respect- 
fully submit  their  annual  report  for  the  year  ending  December 
31st,  1893.  The  reports  of  their  subordinate  officers,  covering 
in  detail  the  operations  of  the  Board,  are  in  the  hands  of  the 
printer,  and  will  be  presented  to  your  honorable  body  imme- 
diately upon  their  completion. 

As  reported  in  our  last  annual  report,  the  litigations  grow- 
ing out  of  the  Hurlbut  will  had  then  been  adjusted,  and 
therefore  your  Commissioners  were  at  liberty  to  enter  upon 
certain  expenditures  to  improve  and  beautify  the  Water 
Works  Park. 

During  the  last  year  an  iron  fence,  running  along  the  en- 
tire frontage  of  the  grounds  and  one  hundred  feet  back  from 
tbe  front  upon  each  side,  has  been  constructed.  A  contract 
hat  also  been  entered  into  for  the  construction  of  a  gateway 
costing  130,000.  This  was  designed  to  be  a  memorial  tribute 
to  Mr.  Hurlbut,  and  for  this  reason  is  styled,  and  the  words 


?^    tu6  ooo  of  bonds  effeot  »  lo»" 

^        ra*         »l40,v .       ,  ,y.9.e  bonds,  to  e» 

^  J      redemption  °<  done  by  procura-S *** 

^  Xoc«        »nd         anTfor  the  said  ««»  »* 

^^aor.ngtne  past  year      *e jrf  ^ 
^'T^  Tbe  readjustment  of  our  p  £  report, 

*n**«res,  *°  ,8  of  city, 

^  lk*  years  188»  op«*^« 

 ■  S05.r>« 

. 
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From  this  it  appears  that  with  a  population  in  1893  of 
62,000  more  people  to  supply  than  in  1888,  with  all  the  attend- 
ant growth  of  manufacturing  and  business  interests,  the  opera- 
ting expenses  were  more  than  $1,700  less  than  in  1888.  Almost 
ill  this  saving  is  attributable  to  the  use  of  meters  by  all  large 
consumers.  Upon  a  conservative  estimate,  the  annual  saving 
from  the  use  of  meters  alone  is  not  less  than  $50,000.  This  is 
not  only  a  saving  in  the  expense  to  the  city,  but,  with  very 
few  exceptions,  a  reduction  of  the  cost  to  manufacturers  and 
metered  consumers. 

The  suggestion  that  is  made  to  abolish  water  rates  and 
raise  the  necessary  expenses  of  a  water  supply  by  general  tax- 
ation, will,  upon  reflection,  be  seen  to  be  so  utterly  impractica- 
ble and  chimerical  that  it  does  not  merit  discussion. 

The  detailed  statement  of  expenditures  already  submitted 
to  yonr  honorable  body,  for  the  year  1 893,  and  those  regularly 
submitted  every  January  for  each  previous  year,  prove  conclu- 
nrely  that  no  public  funds  have  been  used  by  this  Board  to 
influence  any  proposed  legislation  respecting  the  Board,  and 
the  undersigned  supplement  this  evidence  with  their  several 
denials  that  anything  of  the  kind  has  ever  occurred  during 
their  respective  terms  of  office,  and  repudiate  any  statements 
or  insinuations  to  that  effect  as  wholly  false  and  without  any 
justification.  Whatever  may  be  the  case  in  other  departments 
of  the  municipal  government,  the  Board  of  Water  Commis- 
sioners cannot  be  pilloried  in  court  for  unlawfully  using  its 
funds  with  the  legislature,  or  for  any  purposes  foreign  to  the 
object  for  which  it  was  created. 

All  of  which  is  respectfully  submitted. 

AUGUST  GOEBEL, 
SAMUEL  G.  CASKEY, 
HENRY  M.  DUFPIELD, 
FRANK  E.  KIRBY, 
JOSEPH  L.  HUDSON, 
•  Commissioners. 


REPORT 

or  THS 

uFNERAL  SUPERINTENDENT  AND  SECRETARY. 


January  2d,  1894. 

tt»  CW  Board  of  Water  Oommiaioners  : 

Qentlbmen — I  respectfully  submit  my  report  of  the  general 
operation  and  construction  of  the  works  for  the  preceding 
year,  together  with  statements  of  the  financial  transactions  of 
the  Board. 

CONSTRUCTION. 

The  construction  of  the  works  may  be  divided  into  two 
classes,  ordinary  and  extraordinary.  The  ordinary  construc- 
tion is  that  which  is  included  in  the  extension  of  pipe  to  keep 
pace  with  the  growth  of  the  city,  the  purchase  and  placing  of 
meters,  and  such  other  incidentals  as  naturally  occur  in  each 
department.  The  extraordinary  is  the  laying  of  large  supply 
mains,  the  purchase  of  new  machinery,  and  the  erection  of 
buildings,  in  fact  what  may  be  called  the  enlargement  of  the 
works. 

The  entire  expenditures  for  construction  were  $378,048.94. 
of  which  $210,152.52  was  for  extraordinary  construction,  lees 
$11,000,  excess  of  pipe  on  hand  this  year  over  last.  Thim 
amount  includes  $110,572.47  expended  at  the  pumping  works 
for  the  new  engine,  the  enlargement  of  the  engine  and  boiler 
houses,  the  building  of  a  new  conduit,  and  the  rearrangement 
and  addition  to  the  system  of  force  mains  within  the  ground*. 
Additional  to  this  is  the  expenditure  of  $29,049.56,  chargeable 
to  the  Hurlbut  Fund,  and  expended  for  the  construction  of 
the  iron  fence,  the  Hurlbut  Memorial  Gateway,  and  the  general 
improvement  and  care  of  the  grounds,  making  the  total  of 
extraordinary  construction  $232,202.08. 
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It  includes  about  178,634.45  expended  in  readjusting  the 
genera] 

PIPEAGE  SYSTEM. 

In  my  report  for  the  year  1891, 1  referred  at  some  length  to 
the  great  differences  in  pressures  throughout  the  city.  I  stated 
that  I  had  placed,  through  the  courtesy  of  the  Fire  Depart- 
ment, in  different  engine  bouses,  thirteen  pressure  gauges,  and 
had  had  a  record  made  of  their  readings  every  hour. 

This  idea  was  the  outgrowth  of  numerous  and  constant 
complaints  having  been  made  to  me  of  short  supplies  and  low 
pressure*  in  certain  localities,  and  was  adopted  simply  to 
obtain  absolute  and  reliable  information. 

I  reported  also  at  that  time  that  certain  gates  controlling 
the  supply  of  water  to  these  localities  where  the  pressures 
were  unusually  large  had  been  partially  closed,  which  had  the 
effect  only  of  partially  curing  the  evil. 

With  the  very  limited  knowledge  of  engineering  that  I 
possessed,  or  was  had  by  any  of  the  then  employes  of  the 
Board,  it  was  impossible  to  arrive  at  the  true  cause  that 
was  producing  this  unhealthy  condition,  and  not  knowing  the 
cause,  it  was  impossible  to  cure  it.  This  condition  continued 
to  exist,  with  but  little  variation,  during  the  succeeding  year 
of  1892.  Early  in  the  year  just  passed,  a  civil  engineer  was 
employed  by  the  Board,  and  reported  to  me  for  duty.  I 
requested  him  to  commence  an  immediate  and  thorough  study 
of  our  entire  pipeage  system.  I  gave  him  the  data  I  had  col- 
lected, and  asked  him  to  report  to  roe  the  results  of  his  labors 
as  soon  as  he  possibly  could. 

That  report  was  received  and  read  to  your  honorable  body^ 
showing  conclusively  the  mistakes  that  had  been  made  and 
the  steps  necessary  to  take  to  remedy  the  evil. 

His  recommendations  were  concurred  in,  and  he  was  in- 
structed to  carry  out  his  plan  for  the  rearrangement  of  the 
system. 

This  work  and  the  results  therefrom  are  best  understood 
from  his  own  report.    I  will  simply  refer  you  to  the  following 


REPORT 

OF  THE 

GENERAL  SUPERINTENDENT  AND  SECRETARY. 


January  2d,  1894. 

To  the  Board  of  Water  Commissioners : 

Gbntlbmen — I  respectfully  submit  my  report  of  the  general 
operation  and  construction  of  the  works  for  the  preceding 
year,  together  with  statements  of  the  financial  transactions  of 
the  Board. 

CONSTRUCTION. 

The  construction  of  the  works  may  be  divided  into  two 
classes,  ordinary  and  extraordinary.  The  ordinary  construc- 
tion is  that  which  is  included  in  the  extension  of  pipe  to  keep 
pace  with  the  growth  of  the  city,  the  purchase  and  placing  of 
meters,  and  such  other  incidentals  as  naturally  occur  in  each 
department.  The  extraordinary  is  the  laying  of  large  supply 
mains,  the  purchase  of  new  machinery,  and  the  erection  of 
buildings,  in  fact  what  may  be  called  the  enlargement  of  the 
works. 

The  entire  expenditures  for  construction  were  $378,048.94, 
of  which  $210,152.52  was  for  extraordinary  construction,  leas 
$11,000,  excess  of  pipe  on  hand  this  year  over  last.  This 
amount  includes  $110,572.47  expended  at  the  pumping  works 
for  the  new  engine,  the  enlargement  of  the  engine  and  boiler 
houses,  the  building  of  a  new  conduit,  and  the  rearrangement 
and  addition  to  the  system  of  force  mains  within  the  grounds. 
Additional  to  this  is  the  expenditure  of  $22,049.56,  chargeable 
to  the  Hurlbut  Fund,  and  expended  for  the  construction  of 
the  iron  fence,  the  Hurlbut  Memorial  Gateway,  and  the  general 
improvement  and  care  of  the  grounds,  making  the  total  of 
extraordinary  construction  $232,202.08. 


BOARD  OF  WATER  COMMISSION KR8. 


9 


It  includes  about  $78,634.45  expended  in  readjusting  the 
general 

PIPEAGE  SYSTEM.  • 

Iq  my  report  for  the  year  1891, 1  referred  at  some  length  to 
the  great  differences  in  pressures  throughout  the  oity.  I  stated 
that  I  had  placed,  through  the  courtesy  of  the  Fire  Depart- 
ment, in  different  engine  bouses,  thirteen  pressure  gauges,  and 
had  had  a  record  made  of  their  readings  every  hour. 

This  idea  was  the  outgrowth  of  numerous  and  constant 
complaints  having  been  made  to  me  of  short  supplies  and  low 
pressures  in  certain  localities,  and  was  adopted  simply  to 
obtain  absolute  and  reliable  information. 

I  reported  also  at  that  time  that  certain  gates  controlling 
the  supply  of  water  to  these  localities  where  the  pressures 
were  unusually  large  had  been  partially  closed,  which  had  the 
effect  only  of  partially  curing  the  evil. 

With  the  very  limited  knowledge  of  engineering  that  I 
possessed,  or  was  had  by  any  of  the  then  employe's  of  the 
Board,  it  was  impossible  to  arrive  at  the  true  cause  that 
was  producing  this  unhealthy  condition,  and  not  knowing  the 
cause,  it  was  impossible  to  cure  it.  This  condition  continued 
to  exist,  with  but  little  variation,  during  the  succeeding  year 
of  1892.  Early  in  the  year  just  passed,  a  civil  engineer  was 
employed  by  the  Board,  and  reported  to  me  for  duty.  I 
requested  him  to  commence  an  immediate  and  thorough  study 
of  our  entire  pipeage  system.  I  gave  him  the  data  I  had  col- 
lected, and  asked  him  to  report  to  roe  the  results  of  his  labors 
at  soon  as  he  possibly  could. 

That  report  was  received  and  read  to  your  honorable  body^ 
showing  conclusively  the  mistakes  that  had  been  made  and 
the  steps  necessary  to  take  to  remedy  the  evil. 

His  recommendations  were  concurred  in,  and  he  was  in- 
structed to  carry  out  his  plan  for  the  rearrangement  of  the 
system. 

This  work  and  the  results  therefrom  are  best  understood 
from  his  own  report.    I  will  simply  refer  you  to  the  following 


REPORT 

or  THC 

GENERAL  SUPERINTENDENT  AND  SECRETARY. 


January  2d,  1894. 

To  th*  Board  of  Water  Oommiuioner*  : 

Gentlemen — I  respectfully  submit  ray  report  of  the  general 
operation  and  construction  of  the  works  for  the  preceding 
year,  together  with  statements  of  the  financial  transactions  of 
the  Board. 

CONSTRUCTION. 

The  construction  of  the  works  may  be  divided  into  two 
classes,  ordinary  and  extraordinary.  The  ordinary  construc- 
tion is  that  which  is  included  in  the  extension  of  pipe  to  keep 
pace  with  the  growth  of  the  city,  the  purchase  and  placing  of 
meters,  and  such  other  incidentals  as  naturally  occur  in  each 
department.  The  extraordinary  is  the  laying  of  large  supply 
mains,  the  purchase  of  new  machinery,  and  the  erection  of 
buildings,  in  fact  what  may  be  called  the  enlargement  of  the 
works. 

The  entire  expenditures  for  construction  were  #378,048.94, 
of  which  $210,152.52  was  for  extraordinary  construction,  lew 
$11,000,  excess  of  pipe  on  band  this  year  over  last.  This 
amount  inoludes  $110,572.47  expended  at  the  pumping  works 
for  the  new  engine,  the  enlargement  of  the  engine  and  boiler 
houses,  the  building  of  a  new  conduit,  and  the  rearrangement 
and  addition  to  the  system  of  force  mains  within  the  grounds. 
Additional  to  this  is  the  expenditure  of  $22,049.56,  chargeable 
to  the  Hurlbut  Fund,  and  expended  for  the  construction  of 
the  iron  fence,  the  Hurlbut  Memorial  Gateway,  and  the  general 
improvement  and  care  of  the  grounds,  making  the  total  of 
extraordinary  construction  $232,202.08. 
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It  includes  about  $78,634.45  expended  in  readjusting  the 
general 

PIPEAGE  SYSTEM. : 

Id  my  report  for  the  year  1891, 1  referred  at  some  length  to 
the  great  differences  in  pressures  throughout  the  city.  I  stated 
that  I  had  placed,  through  the  courtesy  of  the  Fire  Depart- 
ment, in  different  engine  bouses,  thirteen  pressure  gauges,  and 
had  had  a  record  made  of  their  readings  every  hour. 

This  idea  was  the  outgrowth  of  numerous  and  constant 
complaints  having  been  made  to  me  of  short  supplies  and  low 
pressures  in  certain  localities,  and  was  adopted  simply  to 
obtain  absolute  and  reliable  information. 

I  reported  also  at  that  time  that  certain  gates  controlling 
the  supply  of  water  to  these  localities  where  the  pressures 
were  unusually  large  had  been  partially  closed,  which  had  the 
effect  only  of  partially  curing  the  evil. 

With  the  very  limited  knowledge  of  engineering  that  I 
possessed,  or  was  had  by  any  of  the  then  employe's  of  the 
Board,  it  was  impossible  to  arrive  at  the  true  cause  that 
was  producing  this  unhealthy  condition,  and  not  knowing  the 
cause,  it  was  impossible  to  cure  it.  This  condition  continued 
to  exist,  with  but  little  variation,  during  the  succeeding  year 
of  1892.  Early  in  the  year  just  passed,  a  civil  engineer  was 
employed  by  the  Board,  and  reported  to  me  for  duty.  I 
requested  him  to  commence  an  immediate  and  thorough  study 
of  our  entire  pipeage  system.  I  gave  him  the  data  I  had  col- 
lected, and  asked  him  to  report  to  roe  the  results  of  his  labors 
as  soon  as  he  possibly  could. 

That  report  was  received  and  read  to  your  honorable  body^ 
showing  conclusively  the  mistakes  that  had  been  made  and 
the  steps  necessary  to  take  to  remedy  the  evil. 

His  recommendations  were  concurred  in,  and  he  was  in- 
structed to  carry  out  his  plan  for  the  rearrangement  of  the 
system. 

This  work  and  the  results  therefrom  are  best  understood 
from  his  own  report.    I  will  simply  refer  you  to  the  following 
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statement,  showing  the  elevations  of  water  before  and  after 
the  changes  in  the  Hystem  had  been  made: 


—  —  —  

Location. 

—  -  -  — 

Forms* 
Elbyatiox*. 

 —  — 

Pumrr 
Elbyatioom* 

22.6  feet. 

28.6  feet. 

Alexandrine  and  Cass  aves  

81.2  " 

48.1  " 

20.8  " 

41.6  *• 

29.8 

45.5  " 

Orand  River  ave  and  Sixteenth  st.           . . . 

84.9  " 

89.8  " 

19.  " 

40.5 

44.1 

46.7  - 

44.8 

52.2  " 

Baker  and  Sixth  sto  

48.8  " 

57.8  " 

51.5  14 

52.2  " 

58.9 

58.9 

49.  •• 

49.7  - 

4?.  | 

64.4 

A  water- works  of  the  size  and  importance  of  Detroit,  and  in 
fact  any  water-works,  is  not  complete  without  its  civil  engineer 
to  advise  and  counsel  with,  and  I  congratulate  the  Board  upon 
having  procured  one  of  unquestionable  ability. 


METERS. 

The  introduction  of  meters  has  continued  during  the  past 
year,  but  not  of  course  with  as  largely  beneficial  results  as 
shown  in  the  four  years  previous.  One  of  the  causes  for 
this  is  the  fact  that  most  of  the  meters  placed  during  the  year 
were  upon  small  consumers,  the  larger  ones  having  already 
been  metered.  Up  to  this  time  meters  have  only  been  placed 
on  business  houses,  store*,  factories,  etc,  and  hardly  any,  only 
by  request,  upon  families.  This  fact  alone  would  prevent  any 
such  showing  as  those  of  1881),  1890,  1891  and  1892.  Another 
caune  for  the  increased  amount  pumped  is  this,  that  during 
the  year  the  pressure  of  water  has  been  materially  increased. 
The  average  increase  was  live  pounds,  or  what  is  equivalent  to 
an  extra  elevation  of  nearly  twelve  feet,  and  twenty-eight  per 
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cent  over  the  previous  average.  This  increased  pressure 
largely  increases  the  quantity  of  water  discharged  through  an 
orifice  in  a  defective  water  pipe,  or  through  a  faucet  purposely 
or  accidentally  left  open. 

The  amount  of  water  pumped  each  hour  during  the  day 
and  night  indicates  conclusively  that  during  each  hour  about 
800,000  gallons  are  wasted.  This  waste  is  undoubtedly  very 
largely  caused  by  constantly  flowing  streams,  of  greater  or  less 
size,  throughout  the  whole  system  of  supply,  not  only  in  de- 
fective service  pipes  and  fixtures  but  in  the  pipeage  system 
itself.  I  have  already  submitted  this  matter  to  the  engineer 
and  requested  him  to  devise  some  means  of  investigating  and 
locating  the  leaks  that  are  existing  in  the  supply  and  distribu- 
tion mains,  which  will  be  probably  attended  to  during  the 
coming  year.  The  work  of  the  examiners  under  Superintend- 
ent Putnam  is  already  accomplishing  this  work  as  far  as  service 
pipes  and  fixtures  in  houses  are  concerned. 

I  desire  in  this  connection  to  introduce  an  article  from  the 
pen  of  Col.  William  Ludlow,  a  distinguished  engineer  of  na- 
tional reputation,  and  one  who  has  been  in  a  position  to  judge, 
and  with  an  education  and  intellect  to  appreciate  all  of  the  fea- 
tures and  influences  that  pertain  to  the  subject  of  water  supply, 
the  necessity  for  preventing  waste  and  the  means  that  should 
be  adopted  to  accomplish  that  result. 

READ  IT. 

THE  OPINION  OP  AN  EXPERT. 

Water  waste  arises  from  many  causes — leaky  mains  and 
pipes,  defective  appliances  of  all  kinds,  lack  of  supervision  of 
public  openings,  and  the  perpetual  flow  from  horse-troughs, 
bar-rooms,  hotels,  private  houses,  etc.  In  addition,  is  the  im- 
mense loss  through  factories  and  mills,  where  the  pipes  are 
constantly  flowing,  and  which  do  not  even  shut  off  the  water 
when  the  works  are  closed. 

There  are  but  two  practicable  methods  of  checking  this 
waste,  viz. :  by  a  system  of  inspection  and  enforcement  of  pen- 
alties, and  by  measuring  and  charging  for  the  quantity  taken. 
The  former  plan  involves  domiciliary  visiting,  always  cumber- 
some and  objectionable,  by  an  army  of  inspectors,  subject  to 
both  obstruction  and  improper  influences  in  the  discharge  of 
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their  duties,  and  unless  thoroughly  systematized  and  maintained 
and  aided  by  indirect  instrumental  determinations,  is,  in  the 
nature  of  things,  an  approximation  only  to  an  effective  method. 

Actual  measurement  is  preferable,  as  being  more  exact, 
automatic,  effective  and  equitable.  The  water  meter  is  merely 
a  sleepless  and  tireless  machine,  not  susceptible  to  bribery  or 
violence  without  discovery,  requiring  little  attention,  and  re- 
cording actual  consumption  regardless  of  the  disposition  made 
of  the  water  which  passes  through  it. 

The  two  systems  may  be  compared  by  supposing  a  given 
establishment  to  be  furnished  with  gas  at  an  annual  rental, 
and  its  economical  use  dependent  upon  the  carefulness  of  the 
occupants  and  an  occasional  visit  by  an  inspector. 

It  is  sometimes  said  that  water  should  be  as  "free  as  air,"  and 
in  truth  it  is  to  any  one  who  chooses  to  procure  it  for  himself, 
as  light  is  free  to  him  who  goes  to  bed  at  dark;  but  he  who 
wishes  either  light  or  water  supplied  to  him,  when  and  where 
and  in  such  amount  as  he  shall  choose,  must  manifestly  pay 
for  it,  and  the  meter  will  enable  the  department  to  make  oat 
just  bills,  and  at  the  same  time  hold  the  water-taker  responsi- 
ble for  the  waste  due  to  carelessness,  willfulness  or  defective 
appliances.  When  this  system  has  been  intelligently  carried 
out,  as  in  some  of  the  better  managed  cities,  such  as  Provi- 
dence, the  results  show  that  the  legitimate  consumption  of 
water  for  all  purposes  is  from  thirty  to  forty  gallous. 

The  argument  that  an  undesirable  economy  might  be  exer- 
cised among  a  class  of  population  whose  use  of  water  should 
be  encouraged,  may  bo  met  by  fixing  a  minimum  allowance 
and  charging  by  meter  for  all  beyond  that. 

It  is  natural,  perhaps,  that  city  officials  should  turn  their 
attention  to  drawing  from  new  source**  and  increasing  the  ma- 
chinery of  their  department,  rather  than  undertake  the  unpop- 
ular and  thankless  task  of  restricting  waste.  No  one  knows, 
who  has  not  attempted  it,  how  difficult  it  is  to  correct  abuse* 
of  long  standing.  Few  citizens  are  liberal  or  intelligent  euough 
to  voluntarily  aid  in  securing  a  public  benefit,  or  necessity 
even,  if  it  must  be  accomplished  at  the  cost  of  any  inconven- 
ience or  restriction  to  themselves.  Touch  the  purse-strings, 
however,  and  it  can  be  done.  With  the  meter  registering 
waste,  defective  appliances  will  be  repaired,  carelessness  of  ser- 
vants and  employes  corrected,  the  water  closet  will  have  a  proper 
flushing  tank  instead  of  a  constant  flow,  and  the  water  will  not 
be  used  in  winter  to  protect  a  badly-laid  pipe  from  freezing, 
or  the  owner  from  a  plumbing  bill. 

The  waste  from  these  sources,  though  of  no  great  apparent 
amount  in  a  single  instance,  when  multiplied  by  the  immense 
number  in  use,  repre»ent*  a  formidable  quantity,  which,  having 
been  brought  at  great  expense  from  the  source  of  supply,  flows 
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to  tide  water  without  having  served  any  useful  purpose  what- 
ever. 

[Signed]  COL.  WM.  LUDLOW. 

HISTORICAL. 

The  following  table  is  one  published  last  year,  with  the 
addition  of  the  results  of  1893: 


YEARS. 


j  Families  1 
Supplied. 


WATER  PUMPED. 


-h 


1853.. 
1854.. 
1855.. 
1856.. 
1857. 
1858. 
1859.. 
1860. 
1861. 
1862. 
1863.. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1878. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 


1884.. 
1885.. 
1886. 
1887., 
1888., 
1889. 
1890. 
1891., 


4,283  j 
4.619  1 
5,282  I 
5,706  , 
6,189 
6,474  I 
6,794 
6,750  I 
7.128  , 
7,275  I 
7,699  , 
7,993  I 
8.851  I 
9,089  1 
10,242 
11,544  ! 
12,774 
13,722 
14,896 
16,035 
17,019 
18,853 
19,606 
20,102 
20,345 
20,603 
21,341 
22,465 
23,749 
25,442 
27,415 
29,424 
30,533 
31,946 
34,486 
36,863 
39,158 
41,467 
43,933 
46,400 
49,817 


Total  Quantity.      Per  raily. 


REMARKS. 


235,840.275 
303.581,743 
376,265,126 
542,807,364 
692,124,305 
697,190.523 
718.09i,2Q7 
782.112.587 
870.036,451 
895,129,423 
994,945.329 
1,035,798,043 
1,019,890,256 
1,040,514,887 
1.196,317,922 
1,425,535.230 
1,666,545.125 
1,946.810,325 
1.866,060,068 
2,300,150.605 
2,782,292,578 
3,198,393,948 
3,289,872,635 
4,207.454.260 
4,065,134,470 
4,213.289.790 
4,345,743,830 
5,129,599,110 
5,552,965,310 
6,543,127,968 
6,284,000.742 
7,379,327,788 
8,510.614,140 
9.070,820.580 
10,076.571  .254 
13,168,859,808 
H,SS0,i(H!,IS7O 
12,875,384,453 
12,120,944,532 

]  2,276,  ft  i  2, 482 
13,877,977,208 


70,868 
81.460 
102,765 
121,297 
112,650 
110,919 
115,118 
125,185 
125.579 
136,762 
134,534 
127,410 
125,675 
181,622 
189,186 
144.364 
152,400 
136,000 
154,414 
178  518 
187,930 
174.511 
214,600 
200,925 
207,090 
210,927 
240,348 
247,183 
279,722 
243,062 
269,170 
289,260 
326,886 
331,070 
881,860 
390,098 
828,880 
292,300 
274,470 
264,582 
278,579 


Average  per  cent, 
of  increase  from 
1K52   to  1888 — 
12.86. 


Average  per  cent, 
of  increase  from 
1879  to  1888,  in- 
clusive, 8.5. 


Commenced  Meter- 
ing. 
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ra  w-II  be  seen  that  the  average  per  family  has  increased  to 
a  more  than  that  of  1891,  and  for  the  reasons  given  pre- 
vents, y.  Although  there  seems  to  be  a  falling  off  in  the  good 
remits  obtained  so  far,  yet  when  we  consider  that  the  total 
quantity  pumped  is  still  considerably  less  than  that  of  188S, 
notwithstanding  that  13,000  families,  or  a  population  of  60,500, 
have  been  supplied  in  excess  of  that  of  1888,  it  will  be  seen 
that  the  results  achieved  are  still  enormous. 

The  following  table,  showing  the  amount  of  water  it  is  rea- 
sonable to  estimate  would  have  been  pumped,  upon  the  basis 
of  information  gained  from  the  table  preceding,  and  also  show- 
ing the  quantity  actually  pumped,  will  give  the  actual  amount 
saved. 


M       i  Families  j      Would  bare  Actually       I        _  , 

YEAKo.       Isupplled.        Pumped.  Pumped.  Harrd 


iwtrj. 


89,158  1  16,578,858,448  (  12.875,384,454 

41,467  I  19,042,073,844  '  12,120,944,582 

43,983  1  21.890,320,178  ,  12,057,261,286 

46,400  I  25,084.675,200  j  12,276,612,482 

49,817  I  29,221,157,690  I  18,877,977.208 


In  5  Years.  |  111,812.984,860  '  68.206.129,911  48.604.tt54.949 

I  be  above  results  are  arrived  at  by  taking  the  average  in- 
,  ri  aae  for  ten  years  previous  to  1880,  which  was  8.5  per  cent, 

usuraing  that  the  quantity  pumped  would  have  increased 
eadi  year  in  the  same  ratio.  Looking  back  over  the  column, 
in  first  table  presented,  marked  total  quantity,"  the  assump- 
tion, or  estimated  quantity  that  would  have  been  pumped,  is 
justified. 

FINANCIAL  SAVING  EFFECTED. 

In  my  last  annual  report,  I  entered  very  exhaustively  into 
a  m-ithematical  calculation  of  the  amount  saved  to  the  Board 
daring  the  years  1889,  1890,  1891  and  1892,  by  the  introduc- 
tion of  meters.  The  actual  amount  saved  up  to  January  1st, 
1M9,  was  $235,408.85.    As  shown  by  the  foregoing  table,  the 


BOARD  OF  WATER  COMMISSION ER8. 


15 


amount  saved  daring  tbe  past  year  is  greater  than  the  average 
of  the  four  years  previous,  notwithstanding  the  fact  that  the 
pro  rata  per  family  has  been  increased. 

For  the  details  of  the  operation  of  this  department,  I  would 
respectfully  refer  you  to  the  report  of  Supt.  Putnam. 

PUMPING  WORKS. 

The  construction  at  the  Pumping  Works,  above  referred 
to,  is  very  near  completion.  The  use  of  crude  oil  as  a  fuel  has 
been,  if  anything,  more  satisfactory  than  was  estimated.  For 
cleanliness  and  the  ease  with  which  it  is  handled  and  used,  it 
has  no  equal;  and  when  it  is  considered  that  its  cost  to  the 
Board  for  the  year  1893  was  about  $27,000,  with  a  saving  in 
labor  o  $2,280,  and  that  the  cost  of  fuel  in  1888  was  about 
$39,000,  with  this  additional  cost  of  labor,  the  financial  saving 
by  its  use  can  be  fully  appreciated. 

The  amount  expended  at  the  works  since  its  original  estab- 
lishment, including  that  expended  on  the  grounds  and  charge- 
able to  the  Hurlbut  Fund,  is  shown  in  the  following  table: 


ITEMS. 


Land  

Force  Mains  

Inlet  Pipes  

Dock,  Basin  and  Canal  

Conduits  and  Wells  

Engine,  Boiler    and  Coal 

Houses  

Stand  Pipe  and  Tower  

Pump  Wells  

Engines  

Boilers.  

Engineer's  House  

8eirer  

Grounds,  Fences  and  Gate 

way  

Inspection  

miscellaneous  


Total. 


Previously 

Expended. 

$85,000 

00 

609,414 

77 

90,620 

84 

135,309 

12 

73,710 

52 

164,133 

14 

30,420 

72 

54,221 

56 

265,642 

24 

44,248 

40 

7,773 

14 

3,666 

25 

54,632 

32 

2,977 

86 

9,850 

72 

1898. 


$12,552  92 


3,960  00 


24,974  98 


56.013  32 
10,000  00 
366  61 


22,890  12 
1,844  08 


$1,581,626  60  $132,602  08 


Total. 

$35,000 

00 

621.967 

69 

90.626 

84 

135,809 

12 

77,670 

52 

189,107 

12 

30,420 

54,221 

56 

321,655 

56 

54,248 

40 

8,139 

75 

3,666 

25 

77,522 

44 

2,977 

86 

11,694 

80 

$1,714,228  68 
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EFFECT  OF  WATER  IN  SEWERS. 

Saperintendent  Putnam  in  his  report  speaks  of  the  fact, 
that  daring  the  last  year  his  examiners  reported  that  in 
answer  to  their  notice  that  water  must  not  be  allowed  to  rua 
continually,  they  often  received  the  information  that  this  was 
£<w*  at  the  direction  of  the  Board  of  Health. 

He  made  some  inquiries  in  regard  thereto  and  found  that 
tfc*  inspectors  under  the  said  Board  were  so  instructing  the 
1*^1*,  saying  it  was  to  be  done  for  the  purpose  of  keeping 
lit*  sewers  clean. 

It  seems  from  the  above  that  it  is  not  only  not  generally 
nnderstood,  but  very  seldom  understood,  even  by  those  whose 
education  would  indicate  a  knowledge  of  such  things,  that 
running  streams  in  sewers  have  no  effect  whatever  in  dislodg- 
ing and  removing  the  depositions  therein.    The  liquid  matter 
in  sewers  is  easily  disposed  of,  in  fact  will  care  for  itself,  hat 
the  solid  and  greasy  matter  deposited  therein  cannot  be  dis- 
turbed unless  it  be  by  force  such  as  is  exercised  by  a  "flash" 
or  a  sudden  dump  of  water  that  will  fill  the  sewer  and  ra«A 
i  e  tuously  towards  an  outlet. 

As  an  illustration,  last  February  an  application  was 
ved  to  permit  an  attachment  of  a  pipe  placed  in  the 
Campbell  avenue  sewer  where  there  was  a  considerable  accu- 
mulation of  solid  matter  in  the  bottom  of  the  sewer.  It  was 
arranged  so  that  at  frequent  intervals  jets  of  water  would  be 
tltMi  liarged  downwards  and  would  by  mere  force  dislodge  and 
hr*'iik  up  this  accumulation. 

!  ho  permission  was  given,  and  a  man  sent  to  observe  the 
conditions  and  measure  the  quantity  of  water  consumed.    One  I 
fact  was  startlingly  corroborative  of  the  opinion  that  flowing  I 
r  in  sewers  accomplishes  no  good  whatever  towards  I 
removing  solid  matter  deposited  therein.    In  this  sewer  wsf  I 
found  a  flowing  stream  of  over  12  inches  in  depth,  which,  I 
ifintcad  of  disturbing  the  solid  matter  beneath,  was  gradually  I 
yet  surely  increasing  it  by  depositing  matter  carried  along  I 
with  it. 
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Witness  the  action  going  on  continually  in  our  water  mains 
themselves,  wherein  the  water  occupies  all  the  space  and  with 
a  pressure  in  every  direction  of  from  20  to  40  pounds  to 
a  square  inch.  If  flowing  streams  can  accomplish  anything, 
they  certainly  ought  under  such  conditions,  and  yet  the  fact  is 
that  there  is  gradually  being  deposited  in  the  bottom  of  these 
pipes,  from  the  water  itself,  solid  matter  that  oan  only  be 
removed  by  opening  and  closing  gates  in  such  manner  as  to 
send  the  water  "skurrying"  in  the  opposite  direction  from  its 
QSQal  course. 

It  is  often  complained  that  the  use  of  meters,  by  causing 
an  economical  use  of  water,  restricting  its  quantity  and  flow  in 
sewers  and  preventing  thereby  a  removal  of  the  accretions 
therein,  is  directly  responsible  for  the  prevalence  of  diphtheria 
and  other  kindred  diseases.  On  the  contrary  meters  are  a 
benefit  in  this  direction,  as  they  often  influence  the  adoption 
and  use  of  the  tank  closet  as  a  matter  of  economy,  which, 
discharging  a  few  gallons  of  water  at  once,  accomplishes  more 
in  cleaning  out  the  waste  pipe  all  the  way  to  its  entrance  into 
the  sewer  than  a  running  stream  would  accomplish  in  a  week. 
The  force  of  even  such  a  small  body  of  water  rushing  in  one 
solid  bulk  through  the  confined  area  of  a  waste  pipe  will  move 
eferything  before  it. 

At  my  request,  Mr.  Williams  about  the  first  of  last  October 
made  some  very  interesting  computations  in  regard  to  this 
question.  He  says  that  the  best  authorities  agree  that  the 
Telocity  of  flow  in  a  sewer  should  be  between  two  and  three 
feet  per  second;  that,  assuming  that  our  sewers  are  con- 
structed correctly,  the  capacity  of  the  several  main  sewers  is 
975,000  gallons  per  minute;  and  that  the  maximum  capacity 
of  the  engines  at  the  pumping  works  is  only  5,400  gallons  per 
minute,  or  one-eighteenth  that  of  the  sewers. 

It  will  be  seen  from  this  that  if  the  entire  water  supply 
were  turned  into  the  sewers  that  it  would  simply  afford  them 
running  streams  at  their  bottoms,  that  would  accomplish 
nothing. 

Another  point  he  calls  attention  to  is  the  faot  that  when 
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the  traps  are  partially  open  to  permit  the  flow  of  water,  an 
opportunity  is  offered  for  the  passage  of  foul  gases  into  the 
building.  An  experience  of  this  nature  happened  in  New  Tork 
oity  in  one  of  the  hospitals.  The  same  instructions  were  given 
there  by  the  Board  of  Health  as  here,  and  the  presence  of  foul 
gases  was  soon  apparent  which,  after  an  investigation,  was 
found  to  be  coming  through  the  partially  open  traps  from  the 
sewer.  Of  course  the  orders  to  u  let  the  water  run  for  the 
purpose  of  cleaning  the  sewers,"  were  immediately  rescinded. 

Mr.  Williams  also  gave  some  interesting  data  in  regard  to 
rain-falls.  The  area  of  surface  drained  by  the  sewers  of 
Detroit  is  about  80  square  miles.  Experiments  show  that 
about  20  per  cent,  of  the  rain-fall  reaches  the  sewers. 

In  the  940  minute  storm  of  October  3d  there  fell  1,050,274 
gallons  of  water,  20  per  cent,  of  which  passed  into  the  sewers, 
or  210,056  gallons  each  minute,  a  quantity  equal  to  four  times 
the  maximum  capacity  of  our  works. 

In  fact,  we  owe  to  our  rain  storms  the  cleanly  condition  of 
our  sewers,  and  if  it  is  found  that  in  certain  sewers,  as  I  pre- 
sume it  may  be,  that  rains  do  not  accomplish  this  desired 
result,  then  some  way  must  be  adopted  of  flushing  the  Mwera, 
something  after  the  manner  and  upon  the  same  principle  as  a 
tank  closet.  Running  streams  will  not  produoe  any  such 
effect. 

The  "fooling"  with  fuel  at  the  pumping  works,  as  a  cor- 
respondent with  one  of  the  daily  papers  designated  it,  "going 
from  coal  to  gas,  from  gas  to  coal,  to  gas  again  and  then  to 
oil,"  has  had  the  following  pecuniary  effect: 


TEARS. 


Tvwu  Labok, 
LuMucuurra,  £c. 


Pn  Mm  w 


1888 
1889 

\m 

1891 
1892 
1H98 


$60,284.11 
61,660.48 
64,488.49 
68,013.77 
68,287.89 
46,646.01 


•4  19 

4.78 
4.49 
4.S9 
4.27 
8. 35 
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The  comparison  is  most  favorable  between  the  years  1898 
and  1888  and  1889,  as  the  quantity  pumped  daring  the  year 
1893  was  about  one  thousand  millions  more  than  that  of  1889 
and  about  five  hundred  million  less  than  that  of  1888. 

WATER  WORKS  BONDS. 
The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  whioh  will  be  seen  that  the  total 
amount  of  bonds  issued  is  $1,850,000,  of  whioh  $692,000  have 
already  been  redeemed,  leaving  outstanding  11,1 58,000,  upon 
which  there  is  an  annual  interest  of  $70,820. 


Ho.  or 
Inur 

Act 
or 

IflSUKD. 

*  Payabls. 

Amount. 

Rat* 
or  Iw- 

TKRE8T. 

R  DUEMED. 

0TANDIXO. 

1858 

Aug.  1,1858 

lug.  1, 1888 

$100,000 

70t8. 

$100,000 

t* 

44  •« 

Aug.  1, 1878 

100,000 

7  " 

100,000 

«• 

44  44 

Aug.  1, 1878 

60,000 

7  " 

50,000 

ted 

1865 

Aug.  1,1866 

Aug.  1, 1890 

100,000 

7  " 

100,000 

M 

<i 

June  18, 1865 

Aug.  1, 1886 

100,000 

7  " 

100,000 

M 

(4  44 

Aug.  1, 1880 

60,000 

7  " 

50,000 

1867 

Aug.  1,1868 

Aug.  1, 1898 

160,000 

7  " 

75,000 

$75,000* 

•* 

Aug.  1,1867 

Aug.  1, 1887 

100,000 

7  " 

100,000 

4th 

1889 

Feb.  1,1870 

Feb.  1,1900 

100,000 

7 

100,000 

Mb 

•i 

Aug.  1, 1879 

Aug.  1, 1908 

60,000 

7  " 

50,000 

Sth 

(4 

Aug.  1,1878 

Aug.  1, 1908 

60,000 

7  " 

50,000- 

t* 

1878 

Feb.  1,1874 

Feb.  1,1904 

50,000 

7  " 

9,000 

41,000 

7th 

1809 

Aug.  1,1874 

Aug.  1, 1904 

60,000 

7  " 

6,000 

44,000 

1878 

44  44 

44  44 

800,000 

7  " 

900,000- 

M 

•« 

June  1, 1875 

June  1, 1906 

150,000 

7 

1,000 

149,000 

•« 

41 

June  1, 1876 

June  1, 1906 

900,000 

6  •• 

1,000 

199,000 

ti 

Sept.  1,1880 

Sept.  1, 1899 

100,000 

4 

100,000 

<« 

April  1, 1881 

April  1, 1897 

100,000 

4 

100,000- 

M 

44 

Dec  1,1881 

Dec.  1,1898 

50,000 

4  11 

50,000 

$1,850,000 

$698,000 

$1,158,000 

*  Running  one  year  at  6  per  cent. 


As  stated  one  year  ago,  on  the  first  of  last  August  $146,000 
of  bonds,  as  shown  above,  became  due  and  payable.  In  order 
to  meet  this  demand  it  was  necessary  for  the  Board  to  nego- 
tiate a  loan  of  $75,OOQ,  which  was  done,  and  that  amount  of 
the  bonds  falling  due  were  practically  reissued  for  one  year  at 
-6  per  cent  interest. 
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the  traps  are  partially  open  to  permit  the  flow  of  water,  an 
opportunity  is  offered  for  the  passage  of  fool  gases  into  the 
building.  An  experience  of  this  nature  happened  in  New  York 
oity  in  one  of  the  hospitals.  The  same  instructions  were  given 
there  by  the  Board  of  Health  as  here,  and  the  presence  of  fool 
gases  was  soon  apparent  which,  after  an  investigation,  was 
found  to  be  coming  through  the  partially  open  traps  from  the 
sewer.  Of  course  the  orders  to  "  let  the  water  run  for  the 
purpose  of  cleaning  the  sewers,"  were  immediately  rescinded. 

Mr.  Williams  also  gave  some  interesting  data  in  regard  to 
rain-falls.  The  area  of  surface  drained  by  the  sewers  of 
Detroit  is  about  80  square  miles.  Experiments  show  that 
about  20  per  cent,  of  the  rain-fall  reaches  the  sewers. 

In  the  940  minute  storm  of  October  3d  there  fell  1,050,274 
gallons  of  water,  20  per  cent  of  whioh  passed  into  the  sewers, 
or  210,056  gallons  each  minute,  a  quantity  equal  to  four  times 
the  maximum  capacity  of  our  works. 

In  fact,  we  owe  to  our  rain  storms  the  cleanly  condition  of 
our  sewers,  and  if  it  is  found  that  in  certain  sewers,  as  I  pre- 
sume it  may  be,  that  rains  do  not  accomplish  this  desired 
result,  then  some  way  must  be  adopted  of  flashing  the  sewers, 
something  after  the  manner  and  upon  the  same  principle  ss  a 
tank  closet.  Running  streams  will  not  produoe  any  such 
effect. 

The  "fooling"  with  fuel  at  the  pumping  works,  as  a  cor- 
respondent with  one  of  the  daily  papers  designated  it,  "going 
from  coal  to  gas,  from  gas  to  ooa),  to  gas  again  and  then  to 
oil,"  has  had  the  following  pecuniary  effect: 


TEAB8. 

Fuel.  Lamml 

LUMUGAJm,  Ac 

Pn  Mniwt. 

$00,284.11 

$4  19 

61,660.48 

4.78 

54,488.4* 

4  49 

58,013.77 

4.89 

58,287.80 

4.97 

1888 

46,546.01 

8.85 
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The  comparison  is  most  favorable  between  the  years  1898 
and  1888  and  1889,  as  the  quantity  pumped  during  the  year 
1893  was  about  one  thousand  millions  more  than  that  of  1889 
and  about  five  hundred  million  less  than  that  of  1888. 

WATER  WORKS  BONDS. 
The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  which  will  be  seen  that  the  total 
amount  of  bonds  issued  is  $1,860,000,  of  which  $692,000  have 
already  been  redeemed,  leaving  outstanding  $1,158,000,  upon 
which  there  is  an  annual  interest  of  $70,820. 


Imub. 

Act 
of 

Ibsukd. 

*  Payabls. 

Amount. 

Rati 
or  In- 

TBRK8T. 

R  DUEMED. 

8TA2TDIXO. 

lit 

1658 

Aug.  1,1858 

lug.  1, 1888 

$100,000 

7cta. 

$100,000 

M 

it 

Aug.  1, 1878 

100,000 

7  44 

100,000 

U 

ti  14 

Aug.  1, 1878 

50,000 

7  44 

50,000 

tnd 

1855 

Aug.  1,1866 

Aug.  1, 1890 

100,000 

7  44 

100,000 

M 

4« 

June  12, 1866 

Aug.  1, 1886 

100,000 

7  44 

100,000 

U 

t« 

«« 

Aug.  1, 1880 

50,000 

7  " 

50,000 

fed 

1687 

Aug.  1,1868 

Aug.  1, 1808 

150,000 

7  " 

75,000 

$75,000* 

M 

Aug.  1,1867 

Aug.  1, 1887 

100,000 

7  " 

100,000 

4th 

1869 

Feb.  1,1870 

Feb.  1,1900 

100,000 

7 

100,000 

6th 

»* 

Aug.  1,  1879 

Aug.  1, 1908 

50,000 

7  44 

50,000 

*h 

«« 

Aug.  1, 1878 

Aug.  1, 1908 

50,000 

7  " 

50,000- 

1878 

Feb.  1,1874 

Feb.  1,1904 

60,000 

7  " 

9,000 

41,000 

7th 

1860 

Aug.  1,1874 

Aug.  1, 1904 

50,000 

7  44 

6,000 

44,000 

«« 

1878 

«<  •« 

900,000 

7  44 

900,000- 

M 

June  1, 1875 

June  1, 1906 

150,000 

7 

1,000 

149,000 

M 

June  1, 1876 

June  1. 1906 

900,000 

6  44 

1,000 

199,000 

M 

Sept  1,1880 

Sept  1, 1899 

100,000 

4  44 

100,000 

it 

April  1, 1881 

April  1, 1807 

100,000 

4  14 

100,000- 

M 

*• 

Dec.  1,1881 

Dec.  1,1896 

50,000 

4  44 

50,000 

$1,850,000 

$699,000 

$1,158,000 

*  Running  one  year  at  6  per  cent. 


As  stated  one  year  ago,  on  the  first  of  last  August  $146,000 
of  bonds,  as  shown  above,  became  due  and  payable.  In  order 
to  meet  this  demand  it  was  necessary  for  the  Board  to  nego- 
tiate a  loan  of  $75,00Q,  which  was  done,  and  that  amount  of 
the  bonds  falling  due  were  practically  reissued  for  one  year  at 
*  per  cent,  interest. 
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The  following  table  shows  many  details  connected  with  tbt 
works  and  its  operations  that  are  of  considerable  interest. 
These  details  and  conditions  are  given  of  the  six  preceding 
years,  in  order  to  show  what  has  been  done  in  the  past  five 
years  by  the  measures  adopted  by  the  Board  to  prevent  the 
waste  of  water. 

Attention  is  called  particularly  to  the  last  two  lines  of  this 
exhibit,  and  a  comparison  Invited  between  the  years  1888  and 
1898.  Over  $1,700  less  of  "actual  operating  expenses"  and 
an  increase  in  the  population  of  62,808,  or  32£  per  cent. 

As  will  be  seen  by  the  table  the  per  capita  daily  supply  has 
increased  from  140  to  148,  and  is  explained  on  page  14. 

The  entire  expense  for  pumping  water  during  the  year 
was  $46,646.01,  or  $14,000  less  than  1888  and  $15,000  less 
than  1889. 
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The  following  table  is  the  report  of  the  assessments  made 
in  May  and  June,  to  commence  July  1,  1893. 

The  assessments  were  increased  $16,776,  notwithstanding 
there  were  taken  from  the  assessment  rolls  and  metered,  and 
thereafter  appear  upon  the  meter  books  places,  the  aggregate 
a -  laments  upon  which  amounted  to  $10,043,  making  the 
actual  increase  the  sum  of  the  two,  or  $26,819. 

The  number  of  families  in  the  city  not  supplied  are  con- 
tinually decreasing,  amounting  now  to  388.  The  total  number 
of  families  in  the  city  is  60,205. 
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ASSESSMENT  1898-94. 


1 

Dirt.  ^ 

FAMILIES. 

i 

1 

AsssBSMBirr. 

WARDS. 

i 

J 

§ 

Jt 

&  3 

§  i 

!*n 

1 

o. 

i 

11 

S 

1898-94. 

III 

! 

s 

J_ 

a 

I! 

I 

.  | 

Ninth.  

5,190 

15 



5,806 

84 

607 

$89,788 

+89,648 

$494 

1  j 

Fifteenth... 

8,488 

55 

8,498 

19 

588 

16,508 

+  8,008 

989 

i 

Totals... 

7,698 

70 

7,698 

58 

1,180 

45,885 

+  5,646 

706 

1 

Eleventh ... 

8,446 

4 

8,450 

66 

879 

91,750 

+  9,184 



946 

*  i 

Thirteenth.. 

2,865 

6 

8,860 

66 

848 

14,799 

+  1,771 

948 

l 

Totals... 

5,801 

9 

5,810 

188 

588 

86,549 

+-8,905 

489 

9,488 

9 

8,491 

188 

41 

98,488 

—  1,994 

9,086 

3 

8eventh .... 

8,885 

80 

8,815 

71 

855 

90,791 

+  869 

611 

Totals.... 

5,777 

89 

5,806 

194 

896 

49,888 

—  488 

9,647 

Third  

8,871 

14 

8,885 

*70 

186 

91,695 

+  614 

891 

4 

Fifth.  

8,881 

8 

8,689 

41 

58 

99,789 

+  719 

49 

Totals... 

8,898 

88 

6,914 

111 

179 

44,477 

+  1,888 

440 

8,010 

11 

9,081 

188 

—  4 

97,908 

—  1,606 

9,199 

ft 

Sixth..  

8,898 

5 

8,897 

188 

+  87 

95,874 

—  106 

1,984 

Totals... 

5,408 

16 

5,418 

945 

88 

59,588 

-  1,719 

8,488 

Tenth.  

4,048 

9 

4,067 

68 

165 

 — 

95,498 

+  1,000 

689 

6 

Fourteenth. 

8,189 

41 

8,880 

48 

177 

18, 197 

+  975 

144 

Totals... 

8,887 

50 

6,887 

116 

848 

88,085 

+  1,975 

786 

8,858 

4 

8,856 

70 

889 

98,688 

+  1,850 

998 

7 

Twelfth.... 

8,144 

6 

8,150 

45 

189 

18,894 

+-  1,004 

899 

Totals... 

6,896 

10 

6,406 

115 

588 

47,606 

+  9,854 

1,959 

1 

|  Eighth  

8,161 

1 

8,168 

68 

87 

98,066 

+  1,449 

800 

8 

Sixteenth... 

8,588 

181 

8,704 

84 

860 

15,167 

+  9,958 

Totals... 

5,684 

188 

6,866 

76 

887 

88,988 

+  8,707 

800 

Aggregate 

40,817 

888 

50,805 

1,048 

8,417 

859,470 

+  16,776 

10,048 
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FINANCIAL  STATEMENT. 

The  following  is  a  complete  statement  of  the  financial 
transactions  of  the  Board  daring  the  year  1898: 

RECEIPTS. 


Water  Rates  Aooount— 

Rates  paid  $480,480  88 

Percentage  Account— 

Prom  delinquents   •,801  78 

Penalties  for  shutting  off   448  80 

Service  Cocks  Account— 

Labor  and  material   6,615  45 

City  of  Detroit  Account— 

Tax  levy   40.167  77 

Repairing  Leaks  Account— 

Labor   88  50 

Re  ax  Estate  Account — 

Rentals   8.816  67 

Iron  Pipe  Account— 

Labor  and  materials   7.468  07 

Bonus  paid  for  extensions   1,574  85 

Hurlbut  Fund  Account— 

Payment  from  trustees   8,400  00 

Interest  Account— 

On  deposits  general  account   5,077  81 

On  deposits  sinking  fund   1,806  87 

Plumbers'  License  Account— 

Paid  for  licenses   685  00 

Pumping  Works  Account— 

Sale  of  old  material   78  00 

Meters  Account— 

Sale  of  material   81  54 

Pumping  Water  Account— 

For  water  by  farmers   4  50 

Total  receipts  $584,864  48 
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EXPENDITURES. 
FOR  CONSTRUCTION. 

Ibov  Pm  Account — 

Superintendent  and  clerks   $7,529  48 

Ltbor.   88,742  06 

Iron  pipe   97,055  97 

Special  castings   18,795  29 

Tools  and  repairing  of   1,562  52 

Hauling   2,672  96 

Lumber   1.284  12 

Coal   274  97 

Ofl   49  70 

Packing.   495  46 

Lead   4,577  46 

Plugs   151  78 

Repairs  and  materials  for    86  77 

Repaying   6,480  81 

Street  car  and  toll  tickets   151  00 

Livery   69  00 

Wagon  and  harness  supplies  and  repairs. . .  227  25 

Feed   868  87 

Farrier   102  00 

Materials— lead  pipe,  solder,  nails,  etc. . . .  864  50 

Stationery,  books,  etc   74  00 

Ciyfl  Engineer's  salary   1,852  60 

Materials  for  iron  pipe  engineering   105  78 

Pressure  pump   899  85 

Ingine   100  00 

Brick   21  00 

Boring  machine   76  60 

Switching  charges  for  1892    485  00 

8caks   39  90 

Refilling  Brush  street  line   468  68 

Hospital  and  medical  attendance   12  00 

Freight  and  express   86  96 

Gate  wells   9,946  07 

Stop  cocks   7,209  88 

8uction  machine                           ,   66  25 

  $247,780  48 

Pompihg  Works  Account— 

Labor   $4,181  88 

Pipe  and  hauling   8,095  04 

Fixtures  in  engineer's  house   75  00 
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Work  in  and  on  engineer's  house   $866  61 

Special  castings,  fittings,  etc   7,099  76 

Repairs  on  engine  and  boiler  houses  and 

tower   8,600  80 

Damages   238  74 

Materials,  lumber,  etc   662  14 

Engine,  boilers  and  foundations   66,018  82 

Cut  stone  work   4,212  00 

Mason  work   4,018  85 

Carpenter  work   800  41 

Iron  work   1,900  00 

Slating  and  roof  work   2,000  00 

Painting   9,014  70 

Waste  gate   60  00 

Conduit  to  new  engine   8,960  00 

Architect   619  68 

Oil  Plant  Account— 

Fittings  for  boilers   $24  99 

Meter  Account— 

Superintendent  and  labor   $8,845  48 

Meters   6,987  48 

Freight  and  express   41  04 

Specials  and  fittings   796  49 

Horse  board  and  shoeing   184  60 

Repairs  to  harness  and  vehicles   15  80 

Street  car  ticket*   20  00 

Hauling.     108  25 

Materials— lumber,  solder,  etc   658  84 

Tools  and  repairing  of   108  60 

Superintendent's  expenses  east   185  00 

Postage   88 

Printing,  stationery  and  stamps   20  25 

Meter  wells   46  10 

Meter  repairs   9  75 

Kbal  Estate  Account— 

Insurance   $284  54 

Plumbing   26  66 

Repairs  to  buildings   68  40 

Engineering  Account— 

Materials  and  instruments   $861  48 


$110,567  47 
24  99 


17,967  86 

879  69 
861  48 
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Horse  and  Wagon  Account— 

Horses   $887  50 

Harness   25  00 

Vehicles  and  parts  thereof   142  70 

  $555  20 

Office  Furniture  and  Fixtures  Account — 

Furniture  and  fixtures   $411  91 

  411  91 

Aggregate   $878,048  94 

OPERATION  AND  MAINTENANCE. 
Office  Account — 

Secretary,  assessors  and  clerks   $19,218  49 

Watchmen  and  janitors     1,462  65 

Printing  and  binding   1,259  00 

Advertisements  and  subscriptions   127  26 

Supplies— soap,  matches,  etc   287  28 

Stationery   865  96 

Extra  services   658  95 

Expert  examiners   5,215  28 

Fuel   675  06 

Light   271  64 

Postage  and  telegrams   171  17 

Attorney   450  00 

Memorial  tribute   25  25 

Germicide   18  00 

Sprinkling   84  80 

Ice   29  25 

Street  car  tickets.   48  00 

Horse  board   165  00 

Farrier   24  50 

Harness  and  buggy  repairs   44  50 

House  and  furniture  repairs   41  82 

Medical  attendance   4  00 

Safe  deposit  rental  •   10  00 

Livery   5  00 

Counterfeit  money   7  00 

Telegraphing   16  77 

Telephone  service   470  41 

  $81,051  49 

*Wnre  Water  Account— 

Engineers  and  firemen   $16,571  59 

:  engineer   1,200  00 
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Fuel  oil   $29,892  88 

Coal   7205 

Printing,  telegraphing  and  stationery. . .  24  15 

Supplies— rags,  waste,  soap,  etc   288  18 

Supplies— valves,  gaskets,  etc   28009 

Boiler  and  machine  repairs   185  71 

Lubricants   251  48 

Tools  and  repairing  of   115  45 

Medical  attendance  (injuries  in  1802)   20  50 

Horse,  harness,  etc   57  55 

Feed,  shoeing,  etc   02  50 

Street  car  tickets   15  00 

Electric  light,  royalty  and  attachments. ...  55  18 

Water  Rates  Account— 

Overcharge  returned   $15  00 

Percentage  Account— 

Labor   $1,847  50 

Repairing  Leaks  Account. 

Labor   $8,548  09 

Wagon  and  harness  repairs   128  85 

Feed  and  stabling   218  87 

Blankets   16  00 

Farrier   04  25 

Street  car  and  toll  tickets   100  00 

Repairing  of  tools   76  06 

Tools  and  materials   268  50 

Repairing  pavement   21  44 

Service  Connections  Account— 

Labor  and  inspectors   $6,764  47 

Cart  and  harness  repairs,  blanket*,  etc   265  20 

Service  cocks  and  valves   2.500  47 

Farrier   67  75 

Lap  robes   27  00 

Tools  and  materials   450  01 

Feed   90  03 

Toll  tickets.   5  00 

Inspection  Account — 

Labor     $8,240  00 


$48,468  46 
16  00 
1,847  00 


9,442  06 


10.278  81 


8,240  00 


Aggregate  $104,829  28 
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BONDED  INDEBTEDNESS  ACCOUNT. 


Bonds  paid   $71,000  00 


INTEREST  ACCOUNT. 

Interest  paid   $74,168  69 


PARK  AND  BOULEVARD  COMMISSION. 

Laying  submerged  pipe  across  river  to  island  $8,886  22 


HURLBUT  FUND  ACCOUNT. 

Superintendent,  librarian  and  labor   $8,890  51 

Plants,  trees,  flowers,  fertilizers,  etc   411  45 

Tools  and  materials   84  02 

Materials  for  greenhouse   248  09 

Horse,  feed,  etc   186  25 

Gravel   872  40 

Sewer  pipe   47  71 

Fence     5,969  10 

Sidewalk   792  00 

Memorial  gateway  (part)   8,900  00 

Architect   1,142  08 

  $22,049  56 


RECAPITULATION. 

Construction  expenditures  $878,048  94 

Operation  and  maintenance  expenditures   104,889  88 

Bonded  indebtedness   71,000  00 

Interest   74,168  69 

Park  and  Boulevard  Commission   8,886  22 

Hnrlbut  fund   22.049  56 


Aggregate  $658,487  74 
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ft  the  Board  of  Water  Commimonert: 

Gentlemen — In  accordance  with  the  regulations  of  the 
Board  we  have  employed  J.  H.  Clegg,  expert  accountant,  to 
make  a  thorough  examination  of  the  financial  operations  of 
the  employees  of  the  Board,  both  in  the  receiving  and  paying 
oat  of  money,  from  the  date  of  the  last  investigation  up  to 
January  1,  1894,  and  append  herewith  his  report. 

Yours  respectfully, 

(Signed)      H.  M.  DUFFEBLD, 
J.  L.  HUDSON, 
Committee  on  Way*  and  Means. 


Detroit,  Mich.,  January  31,  1894. 

7b  the  Committee  on  Way*  and  Mean*,  Board  of  Water  Commissioners, 
City  of  Detroit: 

Gentlemen — As  instructed  by  your  committee,  I  have 
examined  the  books  and  vouchers  of  the  Water  Works  for  the 
remainder  of  the  year  ending  December  30,  1893.  My  report 
of  September  5,  1893,  covered  the  examination  of  the  Secre- 
tary, Receiving  Clerk,  and  Permit  Clerk  to  May  1,  1893,  the 
Meter  Department  to  January  1,  1893,  and  the  Assessors  and 
Collectors  to  July  1st,  1893. 

The  examination  just  concluded  covers  all  the  officials 
above  named  from  the  respective  dates,  excepting  the  Asses- 
sors and  Collectors. 

I  did  not  go  into  the  details  of  the  Assessors'  and  Collec- 
tors' accounts,  for  the  reason  that  I  consider  the  system  of 
checks  now  in  use  to  be  a  sufficient  protection  until  the  end  of 
the  assessment  year  (June  30,  1894),  when  their  work  can  be 
proven.  I  did,  however,  inspect  each  stub  book,  and  saw  that 
each  and  all  were  properly  certified  as  being  correctly  footed 
and  posted  by  officials  of  other  districts  or  departments. 

I  carefully  examined  the  accounts  of  the  Secretary,  and 
found  properly  approved  vouchers  for  ail  disbursements,  and 
said  disbursements  were  correctly  charged  to  the  various 
accounts. 
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The  Reoeiving  Clerk  has  accounted  for  all  moneys  paid  to 
him,  and  his  cash  and  bank  balances  as  shown  I  verified  and 
found  correct. 

The  accounts  of  the  Meter  and  Permit  Clerks  are  also  cor- 
rect. 

CASH  STATEMENT. 

Jan.  1,  1898,  cash  on  hand   $4,108  68 

Commercial  National  Bank,  General 

Fund   119,849  94 

Commercial,  National  Bank,  Sinking 

Fund   48,996  15 

Cash  receipts,  1893    594,934  42 

 $697,186  44 

Disbursements.  1898  $658,487  74 

Jan.  1,  1894,  cash  on  hand   4,748  48 

Commercial  National  Bank,  balance,    88,450  89 

Secretary's  Fund   500  00 

-   -      $697,186  44 

Respectfully  submitted. 

(Signed)      JOHN  H.  CLEGO, 

  Acctuntmnt. 

The  actual  operating  and  maintenance  expenses  for  the 
year  were  $97,246.68,  and  is  arrived  at  as  follows: 

Office   $81,061  49 

Pumping  water   48,468  46 

Water  rates   15  60 

h'rcentage   $1,847  50 

By  fines  collected   448  50 

  1,404  00 

Impairing  leaks   $9,448  05 

By  labor  paid   88  50 

  9  409  55 

S-  rvice  cocks   $10,978  88 

By  labor  and  material  paid  for   6,615  65 

  8,668  18 

Inspection   8.940  00 

$97,946  68 

The  above  figures  are  taken  also  for  the  actual  operating 
expenses,  less  the  sum  expended  in  the  employment  of  expert 

mntants  during  the  past  year,  and  whioh  practically  had 
nothing  to  do  with  the  operation  or  running  of  the  works. 
This  sum  was  $5,215.28,  leaving  the  operation  expense 
$93,031.40. 
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Attached  herewith  is  an  inventory  of  all  the  properties  of 
the  Board. 

Some  interesting  facts  may  be  deduced  therefrom,  as  fol- 
lows: 


The  entire  expense  for  construction  up  to  Jan.  1,  1894,  is. .  $5,069,681  68 
The  present  indebtedness.   1,168,000  00 


ftdd  for    $4,411,681  68 

The  present  valuation  of  the  works,  as  per  inventory,  is . . .  4,601,849  60 
Showing  a  depreciation  of   968,288  18 


All  of  which  is  respectfully  submitted. 

L.  N.  CASE, 

General  Superintendent. 

VALUATION  OF  THE  WORKS. 


AGGREGATES. 

Real  estate   $418,427  29 

00  plant   14,649  29 

Buildings,  docks,  basins,  conduits,  force  mains  at  pumping 

works   868,602  69 

Wtter  pipe  laid  and  in  use   8,162,077  62 

Meters  placed  and  in  use   77,671  87 

TOOLS  AND  MATBBIAL8  ON  HAND. 

Office  furniture  and  fixtures   7,768  90 

In  repair  department   1,892  81 

In  meter  department   1,827  69 

In  service  cocks  department   1,554  75 

In  iron  pipe  department   89,787  05 

In  pumping  water  and  works  department   24,582  06 

In  Hurlbut  Fund  department   617  78 

Hones,  vehicles  and  harness   8,600  00 


Aggregate  $4,601,849  55 


The  above  valuation  consists  in  detail  as  follows: 

KBAL  ESTATE. 

Office  building  and  lot   $60,000  00 

Orleans  street  lots     88,750  00 

Storage  grounds  and  improvements   47,200  00 

Pumping  works  grounds  and  improvements  . . .  271,477  29 

  $412,427  29 
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OIL  PLANT. 

Pumping  station  house,  engines  and  pipes,  tanks  and  fix- 
tures at  works   $14,649  99 

PUMPING  WORKS. 

Buildings,  dock,  basin,  conduits,  pipe,  etc  $868,602  09 

Tools   1,011  88 

Materials:  Rope,  waste,  etc   000  29 

"        Gauges,  valves,  etc   814  80 

Iron,  lead,  etc   720  36 

Furniture   866  00 

Wood  and  coal   14,879  10 

Fuel  oU  (146,056  gals.)   2,226  87 

Hoisting  engines,  pony  pumps  and  boilers,  elec- 
tric light  plant  and  stock,  gas  machine,  etc. .  4.072  92 

Tools  and  materials— Hurlbut  Fund   617  78 

-   9878.802  48 

OFFICE  BUILDING. 

Counter                     in  office   $1,000  00 

Fourteen  office  tables     "    "    216  00 

Six  book  cases                  "    660  00 

Three  wardrobes    836  00 

Seven  desks                     "    200  00 

Thirty-six  chairs                "    91  50 

Thirteen  office  stools    46  00 

Eight  city  maps            -    "    90  00 

One  marble  clock    100  00 

Four  atlas  maps    100  00 

Partitions  and  railings    "    "    800  00 

Heating  apparatus    1,400  00 

Electric  light  fixtures     "    "    65  00 

Miscellaneous  properties    100  00 

Furniture  in  board  room.   675  00 

4  Stools,                      in  drafting  room   12  00 

4  Drafting  tables,   50  00 

8                "  and  horses,   26  00 

2              boards,   2  00 

1  Blue  print  outfit,   25  74 

1  Case  instruments,  60  00 

*i  Rolls  blue  print  paper,  "                   ....  18  70 

6  Rolls  velum,   46  90 

6  Tee  squares,    6  96 
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2  Straight  edges,       in  drafting  room 

$2  00 

2T*pelines,            44     "  " 

2  26 

1  Roll  drawing  paper,  " 

5  00 

2  Readers, 

2  85 

1  Peak  and  chair  and  stool,  Engineer's  room. . . . 

40  25 

1  Table, 

«< 

27  00 

1  Drafting  table, 

<i 

15  00 

5  Chairs,  " 

<t 

15  00 

1  Washstand,  " 

«< 

26  66 

3  Desks,                        Bupt.  of  Ex.  room. 

40  00 

2  Tables, 

«# 

5  00 

2  Pigeon  hole  cases,  " 

4< 

8  00 

1  Case  for  maps  and  drawings,  " 

«( 

1,500  00 

1  Copy  press  books  and  stand,  " 

<< 

10  00 

1  8afe,  hat  rack,  8  chairs, 

(1 

86  50 

1  Case  for  filing  reports,  etc.,  " 

25  00 

3  Gal?,  boxes  and  6  tin  boxes,  " 

(< 

8  50 

Mucilage,  ink,  etc.,  and  wells," 

(< 

7  50 

Blanks,  stationery,  etc.,  " 

50  00 

$7,758  90 


REPAIR  DEPARTMENT. 


I  set  caulking  tools   $1  50 

150  lbs.  pig  lead   6  00 

33  lbs.  sheet  lead   8  81 

WOIbs-H  in.  lead -pipe   9  00 

43  lbs.  1  in.  lead  pipe   2  15 

118  lbs.  |  in.  lead  pipe   5  90 

II  ladles   16  50 

2fire  pots   12  00 

1  dozen  diamond  pointed  chisels   12  00 

5  flat  chisels   2  50 

I  anfil   2  50 

2?ises   8  00 

12  gate  keys   26  25 

15  street  keys   15  00 

3  pomps   120  00 

5  pressure  gauges   12  00 

II  hydrant  wrenches   5  50 

10  dippers   5  00 

W  pairs  robber  boots   48  00 

3  leather  coats   9  00 
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5  shoveis   $8  75 

8  picks   4  50 

5  poundero   5  00 

5  pounder  handles   1  00 

18  lanterns   6  50 

2  saws   1  25 

1  draw  knife    50 

1  log  rimmer   1  75 

1  stop  box   l  95 

1  platform  scale   25  00 

2  force  pumps   8  00 

1  grindstone   1  65 

8  water  pails   50 

70  feet  |  in.  hose   7  00 

8  pick  handles   24 

2  sledges   6  40 

1  8  in.  bolted  sleeve,  150  lbs.  at  2^  cts   8  15 

16  in.         "           06    2  02 

10  4  in.                    587     "    1128 

8  4  in,                    160     "    8  86 

8  8  in.         "           86     "    82 

2  8  in.  sleeves,  65  lbs.  at  2^  cts   l  87 

1 6  in.     "      71              •«    l  50 

18  in.            84     «•       '«    176 

1 4  in.     •«      58    l  n 

1 4  in.  bend,    55     "    1  16 

1 8  in.            48    00 

6  4  in.  gate  stems  (O'Brien  s)   7  50 

6  6  in.                       «•    10  50 

6  4  in.                 (Murdock)   10  50 

5  6  in.       M              «•    is  00 

6  4  in.        "        (Flowers)   15  00 

5  6  in.    80  00 

1  8  in.  valve  and  nut   14  45 

1  4  in.  valve  and  top  (Flowers)   7  70 

16  in.        f<            (Murdock)   10  45 

1 6  in.        M            (Flowers)   10  45 

14  in.        '*            (Murdock)   7  70 

1  6  in.  valve  and  nut  (O'Brien   8  85 

4  6  in.  stuffing  boxes  (Murdock)   65 

2  4  in.     •   00 

4  4  in.     ••         "     (O'Brien)   1  80 

6  6  in.               ••    4  50 
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$1  62 

18in.cap,   19     44  44   

40 

68 

2  50 

3  30 

1  machine  for  raising  gate  boxes. . . 

7  50 

9  00 

20 

40 

1  88 

SRKYICR 

COCKS. 

$9  00 

1  3x4             44  44   

10  00 

1  2x6     44        44      44      44    ,  ,  .  . 

11  50 

1 8x6  44 

12  50 

1  4x6     41        14      "  " 

16  00 

1  2x8     44       44     " 44 

12  00 

1 3x8  44 

14  00 

1 4x8  44 

18  00 

1  2x10  44 

16  00 

1  3x10  44 

18  00 

1  4x10  44       "  44 

22  00 

.  at  $4  00 

8  00 

4  00 

8  00 

245  70 

136  35 

850  00 

3  Mueller  ,  44   

.at  $85  00 

255  00 

1  00 

1  00 

3  341n.  44   

1  00 

2  00 

2  16  in.  "   

1  00 

2  00 

2  12in.  44   

1  00 

2  00 

3  10in.  44  

1  00 

8  00 

8  8  in.  44   

1  00 

8  00 

3  6  in.  "   

1  00 

3  00 

8  4in.  44   

1  00 

8  00 

3  00 

1  75 

10  50 

50 

1  50 

a  oo 

6  00 

3  00 

24  00 

10  fin.   44      4*  44   

a  oo 

20  00 

$1,292  81 
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*  |k  Mb  and  taps                        $3  00  $7  00 

i  a.tapa.                                        90  2  70 

I  -m.  taps  and  drills                         9  00  4  00 

1  hit  wheel  and  spindle   8  40 

  10  80 

I  mmkay  wrenches                             60  190 

I  -*fclm  wrench   8  00 

|  r^oks  and  slides                             800  9400 

lb  (old)                                       80  88  10 

*  rtlHnf  ratchets.                             5  00  15  00 

3  horse  blankeU   9  00 


17  meters   $1,16100 

I  foot  lathe   90  00 

1  water  motor   50  00 

■  he  chucks,  turning  tools,  etc   18  99 

1  Hiock  and  dies,  ratchet  stock,  dies  and  gas  • 

taps.   88  95 

4  ivlpe  cutters  and  wheels   48  50 

14  Htilson  monkey  and  8  wrenches   18  10 

9  notH  caulking  tools  and  hammers   4  85 

1  pair  snips   8  50 

ft  pairs  pipe  and  chain  tongs   19  50 

a    18  75 

1  washer  cutter   75 

*  ■  t'isels   1  50 

i  lidlow  punches   1  00 

l  flk^l  bar   1  50 

6  Me*.    l  89 

8  jfste  keys     9  50 

t  rmSl  puller   1  85 

1  «al  punch  and  lead  seals   4  00 

9  t  bttin  and  rope  tackle   18  00 

1  pair  boots   1  00 

i  41  cans   1  50 

2  testing  tank*   16  50 

4  »aws   6  00 

2  UK  and  Jack  plane   1  50 

I  *  x  tension  bit  and  cutter   l  70 

haw  set,  square  and  auger   8  85 

4  tire  pots  and  ladles   94  75 

hailing  dippers   6  00 

4  band  pumps  and  ralrea   9  70 


$1,554  75 
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8  lanterns  (1  electric)   $14  85 

Blankets,  robes  and  brash   10  50 

Sunshade  for  wagon   3  00 

»  tees   2  48 

»7  nipples   9  08 

65  bushings   2  28 

80  reducers   1  90 

55  couplings   "   8  12 

54  unions   7  70 

804  ells   15  18 

18  meter  couplings   81  85 

SI  Tabes  (check)   20  28 

1  iin.  gate  valve   5  50 

101  lbs.  lead  pipe   18  04 

56  lbs.  wiping  solder  and  half  and  half   8  80 

6  bars  tin   1  44 

SI  lbs.  brass  castings   7  75 

21  small  boxes  for  meters   8  10 

Lockers,  shelving,  Jbenches,  etc   15  00 

Lumber   28  00 

Flange  bolts   8  14 

Iron  covers.   47  25 

G»  pipe,  etc   17  02 

Miscellaneous  articles   6  08 

IRON  PIPE  DEPARTMENT. 

PIPE  IN  G  BOUND. 

108  feet  45  in.  pipe.   $1,899  50 

45,187  "   42     "    858,998  40 

715  "  38     "    8,587  35 

49,887  "  80     "    822,404  88 

84,818       24     "   408,704  93 

481   "  20     "    1,751  80 

87       18     "    278  40 

86,777   "  .16     "    110,489  78 

8,444  •«  .12    16,558  88 

114,509   «'    10     "    174,790  29 

»M95   "     8    250,841  58 

W7,408   "     6     •«    849,018  98 , 

©1,348  "     4     "    528,750  94 

76,302  "     8     "    37,474  28 

2,880  "     2     "    752  10 

2,188,040  total  feet 


$1,827  59 


8,182,077  52 
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STOCK  AT  KRSEBVOIR. 

Iron  pipe.....   $83,907  98 

Special*   5.981  16 

Gates  and  valves   1,850  81 

Gate  boxes   777  48 

Gate  well  covers   646  80 

Lead   2,466  05 

Packing   67  95 

Oil   8  60 

Coal   9  7* 

Scrap  iron   1,600  00 

Tools   989  74 

Covers  and  blankets  for  horses   80  00 

Materials,  lumber,  cement,  etc   1,456  96 

  689,787  05 

HOR8B8  AND  WAGONS. 

1  horse,  phaeton,  sleigh  and  harness— Office. . .  $805  00 
1  horse,  cart, etc.,  and  harness — Pumping  Works  185  00 
1  horse,  carriage,  wagon  and  harness—Meter. .  489  00 
4  horses,  4  wagons  and  harness — Rep'g  Leaks.  768  00 
8  horses,  8  wagons  and  harness — Service  Cocks       464  00 

4  horses,  8  trucks  and  harness— Iron  Pipe   1,880  00 

1  horse,  1  cart  and  harness — Hurlbut  Fund   185  00 

8.600  00 

Aggregate  $4,601,849  05 


REPORT  OF  THE  CIVIL  ENGINEER. 


January  25,  1894. 
To  the  Honorable  Board  of  Water  Gommissioneri  of  the  City  of  Detroit: 

Obntlkmbn — Conforming  to  the  regulations  of  your  Hon- 
orable Body,  the  Civil  Engineer  submits  for  your  consideration 
the  following  report  of  the  operations  under  his  supervision 
daring  the  year  just  past. 

The  most  important  subject  receiving  attention  thus  far  has 
been  the  equalization  and  increase  of  pressure  in  our  system. 
Until  very  recently  the  works  of  this  city  have  been  operated 
with  a  pressure  as  low  as  the  lowest  in  auy  city  of  the  United 
8tates.  A  low  pressure  is  economical  as  far  as  the  expense  of 
operation  is  concerned,  for  the  fuel  consumed,  other  things 
being  equal,  will  vary  with  the  head  pumped  against,  and  if 
there  be  waste,  it  will  increase  as  the  pressure  increases,  though 
not  in  the  same  ratio.  But  the  pressure  maintained  on  our 
system  appears  to  have  been  too  low  to  satisfy  the  demands 
of  our  population  for  several  years  past,  and  what  has  been 
available  has  been  very  unfortunately  distributed;  while  the 
residents  in  the  southwest  portion  of  the  city  had  an  abundant 
supply,  those  living  in  the  upper  Woodward  and  Cass  Avenue 
district  were  oftentimes  unable  to  get  water  into  second-story 
bath-rooms. 

Owing  to  the  many  complaints  of  deficient  pressure,  your 
Secretary,  in  July,  1891,  through  the  courtesy  of  the  Fire 
Commission,  had  placed  in  various  fire  engine  houses  about 
the  city,  pressure  gauges,  from  which  readings  have  been 
recorded  every  hour  to  the  present  time.  For  the  first  month 
the  recorded  pressures  at  the  several  locations  were  found 
to  vary  from  11.9  pounds,  the  lowest,  to  26.9,  the  highest, 
with  an  average  from  the  entire  city,  deduced  from  these 
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readings,  and  the  areas  of  the  districts  whioh  they  represent  of 
18:02  pounds.  In  September  of  the  same  year  this  last  aver- 
age pressure  had  fallen  to  16.9  pounds.  During  the  colder 
months,  as  seen  by  Plate  3,  page  51,  it  recovered  itself  some- 
what, but  in  August,  1892,  it  had  fallen  to  15.4  pounds,  and  in 
January,  1893,  to  15  pounds.  During  the  eighteen  months 
intervening  between  the  location  of  the  gauges  and  this  last 
date,  your  Secretary  had  endeavored,  by  throttling  certain 
lines,  to  correct  the  evils,  and  would  doubtless  have  been  suc- 
cessful to  a  considerable  degree,  had  it  not  been  thai  the 
extensions  then  under  construction,  were  so  designed  aa  to 
counteract  any  beneficial  results  that  were  obtained.  As  it 
was,  his  efforts  served  to  keep  the  pressure  in  certain  localities 
from  falling  to  the  very  unsatisfactory  point  it  must  otherwise 
have  reached. 

The  Civil  Engineer's  connection  with  these  works  dates 
from  the  middle  of  last  February,  and  at  that  time  the  study 
of  this  problem  was  turned  over  to  him.  Pressure  readings 
were  at  once  taken  at  ninety-seven  points  about  the  system, 
which  are  recorded  in  the  table  on  page  61.  A  study  of  the 
topography  of  the  city  revealed  that  within  the  limits  supplied 
by  the  system  there  is  a  difference  of  elevation  of  more  than 
fifty  feet,  which  amounts  to  a  difference  of  pressure  of  about 
twenty-two  pounds.  In  most  systems  this  would  be  compara- 
tively insignificant,  so  far  as  domestic  service  is  conoerned,  but 
owing  to  the  very  low  pressure  maintained  here  it  was  of  vital 
importance.  From  the  fact  that  this  low  pressure,  originally 
determined  by  the  limited  head  attainable  with  the  old  reser- 
voir system,  had  been  adhered  to  for  so  long  a  time,  the 
plumbing  in  our  city  was  of  a  very  light  oharaoter  in  many 
places,  and  a  material  increase  of  pressure  would  be  attended 
by  serious  breakage.  Consequently  when  the  growth  of  the 
town  demanded  a  higher  head  in  certain  localities  than  could 
be  obtained  from  the  reservoir,  and  direct  pumping  was 
resorted  to,  the  system  was  divided  into  an  upper  and  a 
lower  service.  On  the  upper  service  about  nine  pounds  more 
pressure  was  maintained  at  the  engines  than  on  the  lower,  and 
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by  this  means  it  was  intended  to  carry  a  very  nearly  uniform 
pressure  throughout  the  city,  as,  if  the  flow  of  water  were 
properly  adjusted,  there  need  not  have  been  a  variation  of 
more  than  twelve  pounds  between  any  points  of  the  system. 
From  the  fact  that  it  was  primarily  the  elevation  of  the 
ground  which  necessitated  the  adoption  of  this  arrangement, 
it  was  to  be  supposed  that  the  topography  of  the  city  would 
be  a  subject  of  very  careful  consideration  in  connection  with 
the  development  of  the  plan,  but  actually  it  appears  to  have 
been  entirely  overlooked,  for  although  this  plan  was  adopted 
in  1886,  and  has  been  operated  upon  ever  since,  there  was  not 
to  be  found  in  the  current  records  of  the  Construction  Depart- 
ment, an  elevation  of  a  single  point  in  the  entire  system  at  the 
beginning  of  last  March.  The  Secretary,  however,  had  on  file 
in  his  office,  the  elevations  of  the  several  gauges  he  had 
located,  and  the  records  of  the  readings  for  the  twenty  months 
preceding.  This  information  was  turned  over  to  the  writer, 
and  formed  the  nucleus  about  which  the  material  was  gathered 
which  forms  the  bulk  of  this  report. 

Referring  to  the  map  of  the  system,  opposite  page  60,  it  will 
be  seen  that  the  supply  from  the  pumping  station  reaches  the 
business  district  through  a  42-inch  main  in  Jefferson  Avenue, 
while  the  supply  for  the  northern  portion  of  the  city  flows 
through  a  similar  main  on  Cadillac  Boulevard  and  Mack  Ave- 
nue, and  thence  via  Collins  Street  and  Can  field  Avenue, 
traverses  almost  the  highest  district  in  the  city.  Passing 
westward  along  this  line  it  will  be  seen  that  it  connects  with 
a  24-inch  main  running  south  in  Vinewood  Avenue.  The 
designer,  or,  more  properly,  the  developer  of  the  system  ap- 
parently at  this  point  lost  sight  of  two  very  important  prin- 
ciples in  hydraulics;  first,  that  friction  increases  with  the 
length  of  the  channel;  and,  second,  that  water  runs  down  hill. 
Had  the  situation  been  properly  studied  it  would  have  appeared 
that  instead  of  laying  this  main  in  Vinewood  Avenue,  a  much 
more  direct  and  level  route  would  be  obtained  by  connecting 
with  some  one  of  the  down  town  mains  to  supply  the  south- 
western district.    The  elevation  of  the  corner  of  Vinewood 
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Amw  mad  Port  8treet  is  only  a  few  feet  above  tbe  pumping 
as  will  be  seen  from  tbe  map,  and  the  water  traversing 
tfct  Ouaield  Avenue  main  must  pass  over  a  bigbt  of  some  fifty 
*v*c  to  arrive  at  an  elevation  of  less  than  fifteen  feet,  while  by 
MMding  one  of  the  mains,  as  referred  to  above,  an  almost 
jwyi  route  would  have  been  obtained.  Aside  from  the  cost  of 
fixating  the  water  to  the  higbt  necessary  for  it  to  flow  over 
iW  bill,  the  loss  of  head  due  to  friction  was  fully  fifty  pet 
,vii,  more  by  the  circuitous  route  selected  than  it  would  have 
Nmpo  by  the  other,  and  worse  than  all  by  the  syphonic  action 
A  tbe  water  used  in  the  low  lands  on  that  flowing  over  the  hill, 
lb*  pressure  in  the  upper  districts  was  very  materially  reduced, 
|J  some  points  fully  thirty  per  cent. 

It  is  a  well  known  principle  of  hydraulics  that  if  water 
flows  in  a  tube  from  a  higher  to  a  lower  level,  whatever  tbe 
path  of  the  tube — if  friction  be  not  considered — the  pressure 
at  any  point  will  be  measured  by  the  ordinate  from  the  tube 
to  the  straight  line  joining  the  ends  of  it,  so  that  if  at  any 
point  the  tube  crosses  this  line  the  pressure  there  becomes  aero 
iod  above  the  line  a  suction  will  exist.  So  in  such  a  case  if 
water  be  flowing  under  pressure  in  a  pipe  from  a  point  A  to  a 
j  int  C  and  there  is  a  point  B  between  the  two  at  the  same 
level  as  A,  it  will  not  have  the  same  pressure  as  A  because  of 
t  he  syphonio  action  of  the  water  flowing  away  at  C.  This  is 
just  the  condition  which  was  produced  by  the  above-described 
attraction.  The  consumption  of  water  in  the  low  western 
[•■irt  of  town  caused  the  pressure  along  Woodward  and  Cass 
Avenues  to  fall  to  less  than  three-fourths  what  it  would  have 
been  had  the  water  been  consumed -at  that  level  instead  of  at 
the  lower  one. 

Another  error  in  the  arrangement  was  in  the  treatment  of 
the  locality  along  Gratiot  Avenue  from  Hastings  Street  north 
zind  east.  This  territory,  it  will  be  seen  by  the  contour  lines 
on  the  map,  lies  in  almost  the  highest  district  in  the  city,  but 
it  was  being  supplied  from  the  lower  service,  and  the  pressures 
obtainable  were  often  insufficient  for  the  needs  of  tbe  manu- 
facturing establishments  there.    Appeals  from  property  own- 
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ere  had  been  answered  by  the  laying  of  more  and  larger  pipe, 
and  the  Superintendent  had  each  time  reported  that  the  static 
head  was  very  materially  improved,  but  the  record  of  pressure 
in  that  locality  shows  that  the  head  obstinately  decreased  from 
15.2  pounds  in  July,  1891,  to  12.5  pounds  in  March,  1893.  To 
remedy  this  last  evil  involved  only  the  readjustment  of  the 
distribution  in  existing  mains  by  the  manipulation  of  the 
gates.  This  was  accomplished  at  the  end  of  March,  and  the 
April  record  showed  the  district  to  have  more  than  recovered 
its  lost  pressure,  the  average  being  16.6  pounds.  The  section 
in  the  northern  part  of  the  city  required  more  heroic  treat- 
ment, for  before  the  difficulty  there  could  be  remedied,  a  new 
means  of  supplying  the  western  part  of  town  had  to  be  devised. 
So,  absurd  as  it  may  seem,  a  line  of  pipe  was  laid  out  Michi- 
gan Avenue  to  afford  better  pressure  to  the  residents  in  the 
4pper  Woodward  Avenue  district. 

Referring  again  to  the  map,  it  will  be  seen  that  the  130-ft. 
contour  line,  which  runs  from  the  city  limits,  near  Wreford 
Street,  on  the  west,  nearly  parallel  with  Grand  River  Avenue, 
to  Bagg  Street,  and  thence,  by  an  easy  curve,  eastward,  cross- 
ing Woodward  Avenue  near  High  Street,  and  Chene  Street 
at  Mullett  Street,  divides  the  system  about  equally,  both  as  to 
elevation  and  area,  and  it  will  be  further  noted,  that  the  1 20-f t. 
line  divides  the  lower  half  about  equally.  The  130-ft.  line  is 
the  one  naturally  selected  as  the  division  line  of  the  upper  and 
lower  services,  and  the  120-ft.  line,  passing,  as  it  does,  very 
nearly  along  Abbott  and  Tenth  Streets  and  Michigan  Avenue, 
led  to  the  selection  of  the  latter  route  as  the  line  of  supply  for 
the  western  district.  During  the  month  of  June,  before  this 
line  was  completed,  on  account  of  many  complaints  in  the 
northern  part  of  the  city,  it  became  necessary  to  cut  off  the 
western  district  from  the  Canfield  Avenue  main,  and  to  supply 
it  through  the  Bagg  Street  main.  To  do  this,  the  pressure  on 
the  low  service  system  was  raised  sufficiently  to  supply  the 
Gratiot  Avenue  territory,  and  the  supply  to  the  central  portion 
of  town  was  throttled  to  avoid  excessive  pressure.  Under 
these  conditions  the  system  was  operated  from  June  20  to 
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Avenue  and  Fort  8treet  is  only  a  few  feet  above  the  pumping 
station,  as  will  be  seen  from  the  map,  and  the  water  traversing 
the  Canfield  Avenue  main  must  pass  over  a  hight  of  some  fifty- 
feet  to  arrive  at  an  elevation  of  less  than  fifteen  feet,  while  by 
extending  one  of  the  mains,  as  referred  to  above,  an  almost 
level  route  would  have  been  obtained.  Aside  from  the  cost  of 
elevating  the  water  to  the  hight  necessary  for  it  to  flow  over 
the  hill,  the  loss  of  head  due  to  friction  was  fully  fifty  per 
cent,  more  by  the  circuitous  route  selected  than  it  would  have 
been  by  the  other,  and  worse  than  all  by  the  syphonio  action 
of  the  water  used  in  the  low  lands  on  that  flowing  over  the  hill, 
the  pressure  in  the  upper  districts  was  very  materially  reduced, 
at  some  points  fully  thirty  per  cent. 

It  is  a  well  known  principle  of  hydraulics  that  if  water 
flows  in  a  tube  from  a  higher  to  a  lower  level,  whatever  the 
path  of  the  tube — if  friction  be  not  considered — the  pressure 
at  any  point  will  be  measured  by  the  ordinate  from  the  tube 
to  the  straight  line  joining  the  ends  of  it,  so  that  if  at  any 
point  the  tube  crosses  this  line  the  pressure  there  becomes  aero 
and  above  the  line  a  suction  will  exist.  So  in  such  a  case  if 
water  be  flowing  under  pressure  in  a  pipe  from  a  point  A  to  a 
point  C  and  there  is  a  point  B  between  the  two  at  the  same 
level  as  A,  it  will  not  have  the  same  pressure  as  A  because  of 
the  syphonic  action  of  the  water  flowing  away  at  C.  This  is 
just  the  condition  which  was  produced  by  the  above-described 
construction.  The  consumption  of  water  in  the  low  western 
part  of  town  caused  the  pressure  along  Woodward  and  Cass 
Avenues  to  fall  to  less  than  three-fourths  what  it  would  have 
been  had  the  water  been  consumed  at  that  level  instead  of  at 
the  lower  one. 

Another  error  in  the  arrangement  was  in  the  treatment  of 
the  locality  along  Gratiot  Avenue  from  Hastings  Street  north 
and  east.  This  territory,  it  will  be  seen  by  the  contour  lines 
on  the  map,  lies  in  almost  the  highest  district  in  the  city,  but 
it  was  being  supplied  from  the  lower  service,  and  the  pressures 
obtainable  were  often  insufficient  for  the  needs  of  the  manu- 
facturing establishments  there.    Appeals  from  property  own* 
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ere  had  been  answered  by  the  laying  of  more  and  larger  pipe, 
and  the  Superintendent  bad  eacb  time  reported  that  the  static 
head  was  very  materially  improved,  bat  the  record  of  pressure 
in  that  locality  shows  that  the  head  obstinately  decreased  from 
15.2  pounds  in  July,  1891,  to  12.5  pounds  in  March,  1893.  To 
remedy  this  last  evil  involved  only  the  readjustment  of  the 
distribution  in  existing  mains  by  the  manipulation  of  the 
gates.  This  was  accomplished  at  the  end  of  March,  and  the 
April  record  showed  the  district  to  have  more  than  recovered 
its  lost  pressure,  the  average  being  16.6  pounds.  The  section 
in  the  northern  part  of  the  city  required  more  heroic  treat- 
ment, for  before  the  difficulty  there  could  be  remedied,  a  new 
means  of  supplying  the  western  part  of  town  had  to  be  devised. 
So,  absurd  as  it  may  seem,  a  line  of  pipe  was  laid  out  Michi- 
gan Avenue  to  afford  better  pressure  to  the  residents  in  the 
apper  Woodward  Avenue  district. 

Referring  again  to  the  map,  it  will  be  seen  that  the  130-ft. 
contour  line,  which  runs  from  the  city  limits,  near  Wreford 
Street,  on  the  west,  nearly  parallel  with  Grand  River  Avenue, 
10  Bagg  Street,  and  thence,  by  an  easy  curve,  eastward,  cross- 
ing Woodward  Avenue  near  High  Street,  and  Chene  Street 
at  Mullett  Street,  divides  the  system  about  equally,  both  as  to 
elevation  and  area,  and  it  will  be  further  noted,  that  the  1 20-f t. 
line  divides  the  lower  half  about  equally.  The  130-ft.  line  is 
the  one  naturally  selected  as  the  division  line  of  the  upper  and 
lower  services,  and  the  120-ft.  line,  passing,  as  it  docs,  very 
nearly  along  Abbott  and  Tenth  Streets  and  Michigan  Avenue, 
led  to  the  selection  of  the  latter  route  as  the  line  of  supply  for 
the  western  district.  During  the  month  of  June,  before  this 
line  was  completed,  on  account  of  many  complaints  in  the 
northern  part  of  the  city,  it  became  necessary  to  cut  off  the 
western  district  from  the  Canfield  Avenue  main,  and  to  supply 
it  through  the  Bagg  Street  main.  To  do  this,  the  pressure  on 
the  low  service  system  was  raised  sufficiently  to  supply  the 
Gratiot  Avenue  territory,  and  the  supply  to  the  central  portion 
of  town  was  throttled  to  avoid  excessive  pressure.  Under 
these  conditions  the  system  was  operated  from  June  20  to 
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A  venae  and  Fort  Street  is  only  a  few  feet  above  tbe  pumping 
station,  as  will  be  seen  from  tbe  map,  and  the  water  traversing 
the  Canfield  Avenue  main  mast  pass  over  a  higbt  of  some  fifty 
feet  to  arrive  at  an  elevation  of  less  than  fifteen  feet,  while  by 
extending  one  of  the  mains,  as  referred  to  above,  an  almost 
level  route  would  have  been  obtained.  Aside  from  the  cost  of 
elevating  the  water  to  the  hight  necessary  for  it  to  flow  over 
the  hill,  the  loss  of  head  due  to  friction  was  folly  fifty  per 
cent,  more  by  the  circuitous  route  selected  than  it  would  have 
been  by  the  other,  and  worse  than  all  by  the  syphon ic  action 
of  the  water  used  in  the  low  lands  on  that  flowing  over  the  hill, 
the  pressure  in  the  upper  districts  was  very  materially  reduced, 
at  some  points  fully  thirty  per  cent. 

It  is  a  well  known  principle  of  hydraulics  that  if  water 
flows  in  a  tube  from  a  higher  to  a  lower  level,  whatever  the 
path  of  the  tube — if  friction  be  not  considered — the  pressure 
at  any  point  will  be  measured  by  the  ordinate  from  the  tube 
to  the  straight  line  joining  the  ends  of  it,  so  that  if  at  any 
point  the  tube  crosses  this  line  the  pressure  there  becomes  zero 
and  above  the  line  a  suction  will  exist.  So  in  such  a  case  if 
water  be  flowing  under  pressure  in  a  pipe  from  a  point  A  to  a 
point  C  and  there  is  a  point  B  between  the  two  at  the  same 
level  as  A,  it  will  not  have  the  same  pressure  as  A  because  of 
the  syphonic  action  of  the  water  flowing  away  at  C.  This  is 
just  the  condition  which  was  produced  by  the  above-described 
construction.  The  consumption  of  water  in  the  low  western 
part  of  town  caused  the  pressure  along  Woodward  and  Cam 
Avenues  to  fall  to  less  than  three-fourths  what  it  would  have 
been  had  the  water  been  consumed » at  that  level  instead  of  at 
the  lower  one. 

Another  error  in  the  arrangement  was  in  the  treatment  of 
the  locality  along  Gratiot  Avenue  from  Hastings  Street  north 
and  east.  This  territory,  it  will  be  seen  by  the  contour  lines 
on  the  map,  lies  in  almost  the  highest  district  in  the  city,  but 
it  was  being  supplied  from  the  lower  service,  and  the  pressures 
obtainable  were  often  insufficient  for  the  needs  of  the  manu- 
facturing establishments  there.    Appeals  from  property  own- 
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era  had  been  answered  by  the  laying  of  more  and  larger  pipe, 
and  the  Superintendent  bad  each  time  reported  that  the  static 
head  was  very  materially  improved,  but  the  record  of  pressure 
in  that  locality  shows  that  the  head  obstinately  decreased  from 
15.2  pounds  in  July,  1891,  to  12.5  pounds  in  March,  1893.  To 
remedy  this  last  evil  involved  only  the  readjustment  of  the 
distribution  in  existing  mains  by  the  manipulation  of  the 
gates.  This  was  accomplished  at  the  end  of  March,  and  the 
April  record  showed  the  district  to  have  more  than  recovered 
its  lost  pressure,  the  average  being  16.6  pounds.  The  section 
in  the  northern  part  of  the  city  required  more  heroic  treat- 
ment, for  before  the  difficulty  there  could  be  remedied,  a  new 
means  of  supplying  the  western  part  of  town  had  to  be  devised. 
So,  absurd  as  it  may  seem,  a  line  of  pipe  was  laid  out  Michi- 
gan Avenue  to  afford  better  pressure  to  the  residents  in  the 
apper  Woodward  Avenue  district. 

Referring  again  to  the  map,  it  will  be  seen  that  the  130-ft. 
contour  line,  which  runs  from  the  city  limits,  near  Wreford 
Street,  on  the  west,  nearly  parallel  with  Grand  River  Avenue, 
to  Bagg  Street,  and  thence,  by  an  easy  curve,  eastward,  cross- 
ing Woodward  Avenue  near  High  Street,  and  Chene  Street 
at  Mullett  Street,  divides  the  system  about  equally,  both  as  to 
elevation  and  area,  and  it  will  be  further  noted,  that  the  1 20- f t. 
line  divides  the  lower  half  about  equally.  The  130-ft.  line  is 
the  one  naturally  selected  as  the  division  line  of  the  upper  and 
lower  services,  and  the  120-ft.  line,  passing,  as  it  does,  very 
nearly  along  Abbott  and  Tenth  Streets  and  Michigan  Avenue, 
led  to  the  selection  of  the  latter  route  as  the  line  of  supply  for 
the  western  district.  During  the  month  of  June,  before  this 
line  was  completed,  on  account  of  many  complaints  in  the 
northern  part  of  the  city,  it  became  necessary  to  cut  off  the 
western  district  from  the  Canfield  Avenue  main,  and  to  supply 
it  through  the  Bagg  Street  main.  To  do  this,  the  pressure  on 
the  low  service  system  was  raised  sufficiently  to  supply  the 
Gratiot  Avenue  territory,  and  the  supply  to  the  oentral  portion 
of  town  was  throttled  to  avoid  excessive  pressure.  Under 
these  conditions  the  system  was  operated  from  June  20  to 
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A  venae  and  Fort  8treet  is  only  a  few  feet  above  the  pumping 
station,  as  will  be  seen  from  the  map,  and  the  water  traversing 
the  Canfield  Avenue  main  must  pass  over  a  bight  of  some  fifty 
feet  to  arrive  at  an  elevation  of  less  than  fifteen  feet,  while  by 
extending  one  of  the  mains,  as  referred  to  above,  an  almost 
level  route  would  have  been  obtained.  Aside  from  the  cost  of 
elevating  the  water  to  the  hight  necessary  for  it  to  flow  over 
the  hill,  the  loss  of  head  due  to  friction  was  fully  fifty  per 
cent,  more  by  the  circuitous  route  selected  than  it  would  have 
been  by  the  other,  and  worse  than  all  by  the  syphon ic  action 
of  the  water  used  in  the  low  lands  on  that  flowing  over  the  hill, 
the  pressure  in  the  upper  districts  was  very  materially  reduced, 
at  some  points  fully  thirty  per  cent. 

It  is  a  well  known  principle  of  hydraulics  that  if  water 
flows  in  a  tube  from  a  higher  to  a  lower  level,  whatever  the 
path  of  the  tube — if  friction  be  not  considered — the  pressure 
at  any  point  will  be  measured  by  the  ordinate  from  the  tube 
to  the  straight  line  joining  the  ends  of  it,  so  that  if  at  any 
point  the  tube  crosses  this  line  the  pressure  there  becomes  zero 
and  above  the  line  a  suction  will  exist  So  in  such  a  case  if 
water  be  flowing  under  pressure  in  a  pipe  from  a  point  A  to  a 
point  C  and  there  is  a  point  B  between  the  two  at  the  same 
level  as  A,  it  will  not  have  the  same  pressure  as  A  because  of 
the  syphon  ic  action  of  the  water  flowing  away  at  C.  This  is 
just  the  condition  which  was  produced  by  the  above-described 
construction.  The  consumption  of  water  in  the  low  western 
part  of  town  caused  the  pressure  along  Woodward  and  Cass 
Avenues  to  fall  to  less  than  three-fourths  what  it  would  have 
been  had  the  water  been  consumed -at  that  level  instead  of  at 
the  lower  one. 

Another  error  in  the  arrangement  was  in  the  treatment  of 
the  locality  along  Gratiot  Avenue  from  Hastings  Street  north 
and  east  This  territory,  it  will  be  seen  by  the  contour  lines 
on  the  map,  lies  in  almost  the  highest  district  in  the  city,  but 
it  was  being  supplied  from  the  lower  service,  and  the  pressures 
obtainable  were  often  insufficient  for  the  needs  of  the  manu- 
facturing establishments  there.    Appeals  from  property  own* 
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era  bad  been  answered  by  the  laying  of  more  and  larger  pipe, 
and  the  Superintendent  had  each  time  reported  that  the  static 
head  was  very  materially  improved,  but  the  record  of  pressure 
in  that  locality  shows  that  the  head  obstinately  decreased  from 
15.2  pounds  in  July,  1891,  to  12.5  pounds  in  March,  1893.  To 
remedy  this  last  evil  involved  only  the  readjustment  of  the 
distribution  in  existing  mains  by  the  manipulation  of  the 
gates.  This  was  accomplished  at  the  end  of  March,  and  the 
April  record  showed  the  district  to  have  more  than  recovered 
its  lost  pressure,  the  average  being  16.6  pounds.  The  section 
in  the  northern  part  of  the  city  required  more  heroic  treat- 
ment, for  before  the  difficulty  there  could  be  remedied,  a  new 
means  of  supplying  the  western  part  of  town  had  to  be  devised. 
So,  absurd  as  it  may  seem,  a  line  of  pipe  was  laid  out  Michi- 
gan Avenue  to  afford  better  pressure  to  the  residents  in  the 
apper  Woodward  Avenue  district. 

Referring  again  to  the  map,  it  will  be  seen  that  the  130-ft. 
contour  line,  which  runs  from  the  city  limits,  near  Wreford 
Street,  on  the  west,  nearly  parallel  with  Grand  River  Avenue, 
to  Bagg  Street,  and  thence,  by  an  easy  curve,  eastward,  cross- 
ing Woodward  Avenue  near  High  Street,  and  Chene  Street 
at  Mullett  Street,  divides  the  system  about  equally,  both  as  to 
elevation  and  area,  and  it  will  be  further  noted,  that  the  120-ft. 
line  divides  the  lower  half  about  equally.  The  130-ft.  line  is 
the  one  naturally  selected  as  the  division  line  of  the  upper  and 
lower  services,  and  the  120-ft.  line,  passing,  as  it  does,  very 
nearly  along  Abbott  and  Tenth  Streets  and  Michigan  Avenue, 
led  to  the  selection  of  the  latter  route  as  the  line  of  supply  for 
the  western  district.  During  the  month  of  June,  before  this 
line  was  completed,  on  account  of  many  complaints  in  the 
northern  part  of  the  city,  it  became  necessary  to  out  off  the 
western  district  from  the  Canfield  Avenue  main,  and  to  supply 
it  through  the  Bagg  Street  main.  To  do  this,  the  pressure  on 
the  low  service  system  was  raised  sufficiently  to  supply  the 
Gratiot  Avenue  territory,  and  the  supply  to  the  central  portion 
of  town  was  throttled  to  avoid  excessive  pressure.  Under 
these  conditions  the  system  was  operated  from  June  20  to 
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August  4,  and  the  results  are  tabulated  under  the  head  of  July. 
At  the  end  of  this  time  the  Michigan  Avenue  line  was  com* 
pleted  and  opened,  when  the  system  was  readjusted  to  accord 
with  the  new  condition.  During  the  temporary  July  arrange- 
ment, it  was  incidentally  demonstrated  that  while  leading  into 
the  business  portion  of  town  there  are  two  30-inch  mains,  one 
24-inch,  one  16-inch,  and  one  12-inch  main,  the  entire  supply 
required  for  this  portion  of  the  city  during  these  forty- five 
days,  could  be  brought  through  one  30-inch  main,  with  a  gate 
in  it  closed  to  within  one-fourth  of  the  bottom  of  its  opening. 
It  therefore  appears  that  the  center  of  town  is  abundantly  sap- 
plied  with  large  pipe. 

Upon  the  completion  of  the  Michigan  Avenue  line,  our 
attention  was  chiefly  devoted  to  the  construction  of  a  10-ineh 
main  along  the  eastern  river  front,  for  the  better  fire  protec- 
tion of  the  large  manufacturing  interests  in  that  vicinity. 
This  line  was  connected  with  the  Jefferson  Avenue  42-inch 
main  at  the  corner  of  Meldrum  Avenue,  and  thence  was  laid 
south  on  Meldrum  Avenue  to  Wight  Street,  and  thence,  nia 
Wight  8treet,  McDougall  Avenue  and  Guoin  Street,  connected 
to  the  old  8-inch  main  in  Orleans  Street,  a  6-inch  cross  line 
being  added  on  Adair  Street,  from  Jefferson  Avenue  to  the 
river.  By  the  readjustment  of  the  system  the  Bagg  Street 
line  was  shut  off  at  Grand  River  Avenue,  and  in  order  that 
the  portion  of  the  line  west  of  this  point,  with  the  Fifteenth 
Street  and  Buchanan  Street  lines,  might  be  used  as  a  main 
irtery  for  the  lower  service,  the  old  16-inch  line  in  Miami 
Avenue  and  Park  Street  was  extended  from  Washington  Ave- 
nue up  Park  Street  to  Columbia  Street,  thence  via  Columbia* 
Cass,  Oilman,  Cherry  and  Sixth  Streets,  to  connect  with  the 
Bagg  Street  line.  This  work  was  completed  October  179  and 
finished  the  construction  in  connection  with  the  readjustment 
>f  the  system  for  this  year. 

As  to  the  results  obtained  by  these  operations  we  may  state 
broadly  that  so  far  as  we  know,  since  the  first  of  September 
we  have  been  able  to  supply  to  all  of  our  consumers  as  great  a 
quantity  of  water,  and  at  as  high  a  pressure,  as  they  have 
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demanded,  and  we  are  equally  well  satisfied  that  it  is  at  least 
several  years  sinoe  this  condition  existed  before.  To  consider 
the  subject  more  specifically,  attention  is  first  invited  to  Plate 
1,  on  page  48,  which  shows  the  pressure  record  of  the  system 
for  the  last  nine  months  of  1893.  It  is  to  be  regretted  that  the 
records  of  the  works  do  not  furnish  the  data  for  extending 
the  chart  back  further  than  the  month  of  April,  but,  strange 
as  it  may  seem,  until  that  month  there  was  no  record  kept  of 
the  head  pumped  against  at  the  pumping  station,  and  while 
the  duty  of  the  engines  was  figured  on  the  basis  of  a  head  of 
116  feet,  it  does  not,  in  the  light  of  the  information  embodied 
in  Plates  1  and  2,  seem  possible  that  the  mean  pressure  could 
ever  have  reached  that  point;  for  as  shown  on  Plate  4,  the 
quantity  of  water  pumped  the  past  year  was  greater  than  that 
pumped  any  preceding  year  except  1888,  and  the  work  done 
by  the  system  as  a  whole  has  been  decidedly  greater  than 
appears  before  while  the  average  mean  head  at  the  engines  has 
not  exceeded  113  feet  for  any  month.  That  such  an  immense 
gain  in  the  efficiency  of  the  system  has  been  achieved,  as  can 
be  proven  if  this  old  record  is  correct,  is  a  claim  that  our  re- 
gard for  probability  prevents  us  from  maintaining. 

The  three  lines  at  the  top  of  Plate  1  represent  the  heads 
against  which  the  engines  worked,  the  full  line  being  the  mean 
head  of  the  two  systems.  The  lowest  jagged  line  of  the 
diagram  shows  the  average  pressure  for  each  month  on  the 
distribution  system  as  determined  by  readings  on  eleven 
gauges,  taken  hourly,  as  also  were  those  at  the  pumping  sta- 
tion, from  which  the  upper  lines  were  constructed.  The 
difference  between  this  last  line  and  the  line  of  mean  head  at 
the  engines  represents  the  amount  of  work  expended  in  attain- 
ing the  elevations  of  the  various  points  in  our  system  and 
in  overcoming  the  friction  in  the  pipe.  These  quantities  have 
been  plotted  for  the  several  months  and  give  the  line  near  the 
middle  of  the  diagram.  This  amount  of  pressure  is  lost  so  far 
as  obtaining  work  from  it  is  concerned.  A  part  of  it,  that 
expended  in  overcoming  the  elevation,  represented  by  the 
ordinates  below  the  line  at  40.4  feet,  cannot  be  reduced  or 
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changed  ;\but  that  part 
dae|tof friction,  repre- 
sented (byf  the  ordin- 
ates  of  the  shaded  are* 
will[ohange  from  vari- 
ous] causes.     For  in- 
stance, the]  frictional 
resistances  increase 
with  the  velocity  of 
flow,  hence  with  the 
quantity  of  water 
pumped,  and  they  also 
increase  with  the 
length  of  the  pipe  and 
the  number  and  sharp- 
nessfof  bends.    It  ap- 
pears from  the  diagram 
that  the  f fictional  lorn 
in  July  was  greater 
than  it  was  in  May  or 
June  because  of  the 
increased  quantity  of 
water  pumped,  but  in 
August,  though  more 
water  was  pumped 
thanlin  July,  the  f no- 
tional loss  was  less  on 
account  of  the  more 
econom  ioal  ad  j  ustment 
of  the  system  which 
was  then  being  brought 
about,  and  the  frie- 
tional  loss  has  under- 
gone a  steady  decrease 
since  that  time.  In 
September  it  was  1 3  per 
ceni.  less  than  in  July, 
though  3 per  cent,  more 
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water  was  pumped.  When  it  is  remembered  that  any  decrease 
in  the  loss  of  head  means  a  corresponding  decrease  in  the 
quantity  of  fuel  consumed  to  maintain  a  given  available  pres- 
sure on  the  system,  the  importance  of  this  subject  will  be  ap- 
preciated. Comparing  again  the  line  of  mean  head  at  the 
pumping  station  with  the  line  of  average  head  on  the  system 
it  will  be  seen  that  the  latter  has  steadily  increased  sinoe  June, 
while  the  former  has  been  decreasing  since  September.  Here 
again  comes  in  the  item  of  cost,  and  it  appears  that  we  are 
giving  our  consumers  12  per  cent,  more  pressure  than  we  were 
able  to  give  in  July  under  the  best  arrangement  we  could  devise 
and  are  pumping  against  a  head  only  92  per  cent,  as  great. 

We  now  leave  the  work  of  the  engines  as  a  separate  factor 
and  referring  to  Plate  2,  page  49,  we  consider  the  system  as  a 
whole. 

Beginning  at  the  bottom  of  the  diagram,  we  have  first  the 
fuel  consumed  each  month  since  we  have  burned  oil  exclu- 
sively; second,  the  average  pressures  maintained  on  the  system 
since  July,  1891,  the  date  of  the  establishment  of  the  pressure 
gauges;  third,  the  average  number  of  gallons  of  water  pumped 
per  day;  fourth,  the  available  work  of  the  system,  u  the 
product  of  the  gallons  pumped  per  day  multiplied  by  the 
pressure  maintained  on  the  system,  which  product  is  designated 
pound-gallons;  and  fifth,  we  have  the  available  work  done  b) 
one  gallon  of  oil,  also  in  pound-gallons. 

It  is  at  once  seen  that  there  was  less  fuel  burned  in  Sep- 
tember than  in  July,  although  there  was  more  water  pumped 
in  September,  and,  owing  to  the  increased  pressure,  vastly 
more  work  done.  From  September  it  will  be  seen  that  the 
fuel  line  divides.  The  upper  branch  representing  the  total 
fuel  consumed,  including  that  for  heating  buildings,  etc.,  u 
well  as  pumping,  while  the  lower  branch  represents  the  quantity 
used  for  pumping  alone.  Comparing  now  December,  1 892,  with 
December,  1898,  we  find  that  in  December,  1892,  4,041  gallon* 
of  oil  per  day  pumped  32,375,098  gallons  of  water,  giving  s 
pressure  on  the  system  of  15.69  pounds;  and  in  December,  1893, 
making  no  correction  for  heating  buildings,  although  the  space 
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heated  was  folly  30  per  cent,  greater,  we  find  that  4,733  gallons 
of  oil  pumped  35,026,431  gallons  of  water,  giving  a  pressure 
of  19.95  pounds,  or  referring  to  the  top  line  of  the  diagram, 
one  gallon  of  oil  did  125,703  pound-gallons  of  work  io  1892, 
and  147,639  pound-gallons  of  work  in  1893,  showing  a  gain  of 
over  17  per  cent,  which  is  a  decrease  in  the  cost  of  operation. 
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The  upper  line  shows  the  fluctuations  of  the  amount  of  work 
done  by  one  gallon  of  oil  since  November,  1892,  the  lower 
branch  being  computed  on  the  basis  of  the  total  fuel  consump- 
tion and  the  upper  one  on  the  basis  of  the  fuel  actually  used 
for  pumping,  and  whichever  line  we  choose  to  consider  shows 
a  marked  improvement  over  the  conditions  of  one  year  ago,  or 
even  of  the  first  half  of  this  year. 

Turning  now  to  Plate  3,  which  shows  the  quantity  of 
water  pumped  in  the  upper  and  lower  systems  separately,  and 
in  the  two  combined  by  the  upmost  line,  it  is  interesting  to 
note  that  the  total  consumption  has  two  maxima  and  two  min- 
ima in  the  year.  The  first  maximum  is  usually  reached  in 
January  or  February,  and  is  due  to  the  waste  of  water  to  pre- 
vent connections  freezing;  and  the  second  occurs  usually  io 
August,  and  is  due  to  the  use  of  water  on  account  of  the  hot 
weather.  The  minima  occur  about  April  and  November,  at 
which  times  there  is  the  least  demand  for  water  on  either  of 
the  above  accounts.  It  is  to  be  noted  that  the  daily  quantity 
of  water  allowed  to  run  to  waste  in  February  of  the  past  year 
exceeded  that  consumed  in  lawn  sprinkling  and  other  extra- 
ordinary uses  during  the  hot  months.  In  the  dotted  line  of 
this  diagram  is  again  shown  the  variations  of  the  average 
pressure  since  July,  1891,  whence  it  appears  that  from  a  press- 
ure of  18  pounds  at  that  date,  it  continued  generally  to  de- 
crease until  it  reached  its  minimum  in  January  and  February, 
1893,  notwithstanding  the  efforts  being  put  forth  to  recover  it. 
In  March,  under  the  effects  of  a  decreasing  consumption,  it 
began  to  recover  slightly,  and  in  April  reached  a  temporary 
maximum,  on  account  of  the  small  quantity  pumped  and  the 
partial  readjustment  of  the  old  system.  It  fell  with  the  in- 
creased pumping  in  May  and  June  until  the  temporary  arrange- 
ment before  described  was  effected  in  July,  since  whioh  time  it 
has  been  steadily  increasing,  and  this  with  the  same  engine 
and  boilers  at  the  pumping  station  which  were,  under  former 
conditions,  reported  worked  far  beyond  their  capacity  in  1891. 

The  average  pressure  on  our  system  in  December  was,  ac- 
cording to  the  eleven  permanent  gauges,  19.95  pounds.  Tbe 
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record  of  pressures  from  97  hydrants  on  single  readings,  taken 
in  November  and  December,  shows  the  average  of  the  system 
to  be  24.16  pounds  as  compared  with  an  average  of  18.87 
pounds  for  the  same  hydrants  in  March,  and  the  average  of 
173  hydrants  taken  in  November  and  December,  and  recorded 
in  the  column  headed  "  December,  1893,"  on  page  61,  gives  an 
average  pressure  of  24.41  pounds  for  the  system,  which  is 
probably  a  very  close  approximation  to  the  conditions.  The 
greatest  proportional  gain  noted  in  any  one  locality  was  at  the 
corner  of  Kirby  and  Trumbull  avenues,  where  the  pressure 
had  increased  from  10  pounds  in  March  to  19£  pounds  in  De- 
cember, a  gain  of  95  per  cent. 

In  the  adjustments  of  the  pressures  and  the  distribution  of 
the  supply,  we  have  endeavored  to  maintain  the  proposition 
that  every  citizen  of  Detroit  is  entitled  to  as  much  water  at 
oar  hands  as  he  is  willing  to  pay  for,  and  that  he  is  entitled  to 
it  at  the  same  pressure  as  his  neighbor.  \Vhile  the  contour  of 
the  ground  will  prevent  the  full  realization  of  the  latter  part 
of  the  proposition,  it  may  reasonably  be  expected  that  hence- 
forth we  will  be  able  to  supply  fixtures  on  the  third  floor  of 
any  building  within  the  city  limits. 

In  Plate  4  we  show  the  number  of  families  supplied,  the 
quantity  of  water  consumed  and  the  amount  of  pipe  in  service 
for  each  year  from  1853  to  1893,  inclusive.  This  information 
is  interesting,  as  showing  that  while  the  first  and  the  last 
items  have  maintained  about  the  same  relation  to  each  other 
for  forty  years,  the  water  consumption  has  increased  much 
more  rapidly  than  either.  In  the  compilation  of  this  data,  the 
*ctual  number  of  families  supplied — counting  each  hotel  as 
one  family — is  taken,  excluding  all  mercantile  and  manufac- 
turing establishments,  it  being  satisfactorily  proven  that  the 
consumption  in  such  lines  does  not  affect  the  family  consump- 
tion, for  if  one  such  establishment  is  a  necessary  adjunct  of  a 
population  of  one  hundred  families,  a  similar  establishment 
*iN  be  a  necessary  adjunct  of  every  other  one  hundred  fami- 
lies. This  is  not  a  theory,  but  was  proven  by  your  Secretary 
in  his  annual  report  for  1892. 
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Plate  5  shows  more  clearly  the  annual  increase  of  consump- 
tion per  family,  and  also  the  feet  of  pipe  in  service  per  family, 
which  latter  has  not  varied  ten  feet  since  1860,  and  having  it* 
maximum  of  51  feet  in  1878,  has  for  1893  fallen  to  48  feel, 
thus  showing  that  our  distribution  is  becoming  more  concen- 
trated. 

We  now  come  to  the  consideration  of  another  very  impor* 
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*»nt  subject,  that  of  Waste.  The  total  average  waste  of  water 
in  oar  system,  from  the  best  information  obtained  as  yet,  ap- 
Pblts  to  be  about  60  per  cent,  of  the  entire  quantity  pumped. 
This,  in  this  system  as  in  any  other,  can  be  considered  in  two 
P&rts,  which  must  be  treated  separately  in  any  plan  for  its  cur- 
tailment. The  first  portion  to  be  dealt  with,  and  the  one 
most  frequently  receiving  attention,  is  that  due  to  the  careless- 
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ness  of  man  in  handling  the  fixtures  on  his  own  premises;  while 
the  second  comprises  that  due  to  defective  construction.  The 
former  may  be  restricted  in  various  ways,  and  its  amount  will 
vary  greatly  from  time  to  time,  but  other  things  being  the 
same,  will  increase  with  the  population.  The  most  satisfactory 
method  of  dealing  with  this  part  of  the  problem,  is  undoubt- 
edly the  meter  system,  and  our  consumers  are  many  of  them 
to  be  congratulated  for  not  being  required  to  pay  the  cost  of 
what  other  persons  use.    The  second  part  of  the  problem  does 
not  admit  of  so  easy  a  solution.    The  waste  due  to  defective 
construction  will  be  changed  only  by  variations  of  pressure 
and  an  increase  or  decrease  of  such  construction.    When  we 
see  that  in  our  system  there  are  about  430  miles  of  pipe  that  has 
never  been  tested  in  the  sight  of  man,  and  that  this  means 
about  200,000  joints  of  all  sizes,  which,  if  reduced  to  equiva- 
lent four-inch  joints,  would  be  41 1,000  that  may  be  leaking  for 
all  any  person  knows,  we  must  appreciate  the  probability  of  a 
very  large  part  of  our  leakage  being  found  here.    During  the 
past  season,  under  the  writer's  immediate  supervision,  there 
have  been  taken  up  or  uncovered  in  our  system  about  three 
miles  of  pipe  and  in  this  the  proportion  of  leaking  joints  was 
about  60  per  cent,  of  the  whole  number  nncovered.  Every- 
where was  found  evidence  of  the  most  careless  work.  Many 
joints  appeared  never  to  have  been  driven  at  all,  and  in  others 
only  the  top  was  tooled.    The  latter  was  the  case  with  a  joint 
uncovered  in  a  42-inch  main  which  must  have  been  leaking  for 
sixteen  years,  and  had  finally  caused  a  settlement  of  the  street 
car  track  for  a  space  fully  fifty  feet  in  length.   As  there  has  not 
yet  been  devised  any  means  of  telling  whether  a  joint  is  tight 
except  to  try  it,  it  was  recommended  to  require  all  joints  to  he 
tested  in  the  open  ditch  under  as  high  a  pressure  as  may  he 
available,  and  to  be  carefully  inspected  under  pressure  after 
they  have  been  tested  for  some  hours.    This  recommendation 
was  approved  by  your  Honorable  Body,  and  has  been  strictly 
adhered  to  on  that  part  of  the  work  under  the  writer's  charge, 
but  it  seems  to  have  been  treated  with  considerable  indiffer- 
ence in  other  extensions.   The  remedy  of  defects  in  the  old 
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work  will  require  so  large  an  expenditure  that  it  does  not  seem 
likely  ever  to  be  considered  except  in  specific  cases  where  the 
leak  is  known  positively  to  exist. 

Another  source  of  immense  loss  is  the  old-fashioned  cor- 
poration cocks  which  were  driven  with  a  hammer  into  a  hole 
drilled  in  the  pipe  with  an  ordinary  ratchet  and  drill.  The 
weight  of  the  earth  piled  above,  usually  was  sufficient  to  so 
loosen  the  cocks  as  to  cause  a  continuous  flow  from  them.  This 
system  of  tapping  beoame  obsolete  in  most  cities  twenty  years 
ago,  and  was  superseded  by  the  tapping  machine  which  drills 
and  threads  a  hole  and  screws  a  cock  into  it,  making  a  per- 
fectly tight  connection  without  wasting  more  than  a  pint  of 
water,  although  worked  against  a  pressure  of  160  pounds. 
The  latter  method  was  recommended  to  your  Honorable  Body 
and  adopted  in  May  last,  and  has  since  been  in  very  satisfactory 
operation. 

From  the  number  of  broken  gates  reported  in  our  system 
and  the  leakage  around  the  gate  stems,  it  was  considered  advis- 
able to  construct  around  all  gates  in  paved  streets  permanent 
wells  of  sufficient  size  to  admit  a  man,  so  as  to  afford  easy 
access  in  making  necessary  repairs.  The  advantages  of  this 
plan  have  had  abundant  proof  even  in  the  very  short  time  it 
has  been  in  vogue.  During  the  year  there  have  been  con- 
structed 639  such  wells  at  a  total  cost  of  $14,399.95,  of  which 
480  were  in  old  work  and  cost  $10,990.07,  and  159  were  in  con- 
nection with  new  lines  and  cost  $3,409.88. 

In  addition  to  the  previously  described  construction,  a  line 
of  10-inch  pipe  has  been  laid  under  the  writer's  supervision 
across  the  channel  to  supply  Belle  Isle  Park.  While  this 
work  has  not  yet  been  completed,  the  pipe  has  been  success- 
fully laid  in  place  by  the  contractor. 

On  April  19  last,  a  fire  broke  out  at  the  Kling  Brewery, 
situated  near  the  corner  of  Jefferson  and  Field  Avenues,  which 
developed  one  of  the  most  serious  minor  defects  of  our  sys- 
tem. It  appears  to  have  been  the  practice  heretofore  to  lay 
large  and  small  supply  mains  through  districts  they  were 
intended  to  supply  without  connecting  them  to  the  cross  lines* 
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From  this  defect  a  very  serious  loss  was  only  averted  by  the 
good  judgment  of  one  of  the  Fire  Department  officials,  who 
stationed  two  of  the  engines  to  take  water  from  the  river, 
while  the  other  three  actually  pumped  dry  that  portion  of  the 
city  between  Jefferson  and  Mack  Avenues  east  of  the  Belt 
Line  Railroad.  An  investigation  revealed  that  there  was  in 
Jefferson  Avenue  a  6-inch  main  laid  parallel  with  the  42-inch, 
but  only  connected  to  it  at  points  5,100  feet  apart,  and  that 
the  district  north  was  supplied  entirely  from  this  6-inch  main, 
and  all  hydrants  were  connected  with  it  Your  Honorable 
Body  at  once  adopted  the  recommendation  that  oroes- connec- 
tions be  put  in  at  intermediate  points,  which  work  has  been 
successfully  accomplished  without  shutting  off  the  water  in 
the  42-inch  main,  and  without  any  special  machinery,  by  a 
contrivance  of  the  writer's,  the  saving  per  connection  over 
the  Smith  sleeve  being  about  $175  for  6-inch,  and  $200  for  10- 
inch  connections.  That  similar  conditions  exist  elsewhere  in 
our  system  is  demonstrated  by  the  records  recently  compiled 
in  the  draughting  room,  which,  in  maps  showing  1,131  inter- 
secting lines,  reveal  that  172,  or  over  15  per  cent,  of  them, 
are  not  connected,  and  sixteen  connections  of  old  lines  have 
been  made  this  season. 

The  cost  and  extent  of  the  various  construction  under  yoar 


Civil  Engineer's  supervision  has  been  as  follows: 

Michigan  Avenue  Line— 

9,414  feet  24-in.  pipe  and  84  feet  16-in.  pipe  $44,888  It 

Meldrum,  Wight,  McDougall.  Quoin  and  Adair  St  Line— 

7,870  feet  10-in.  pipe  and  1,248  feet  6-in.  pipe   lS.Ott  * 

Park  Street  Line— 

4,496  feet  16-in.  pipe  and  1,650  feet  12-in.  pipe   20,878  17 

Jefferson  Avenue  Cross  Connections— 

2  10-in.  and  8  6-in.  connections   189880 

Belle  Isle  River  Crossing— 

8.650  feet  10  in.  pipe  to  date   9,688  88 

Work  at  Pumping  Station,  remodeling  coal  sheds  and  clearing 

canal  bank   840  58 

Making  a  total  of  989,158  81 
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The  only  line  likely  to  come  under  the  head  of  extraordin- 
ary construction  during  the  ensuing  year  is  the  one  already 
endorsed  by  your  Honorable  Body,  to  be  laid  across  town  at 
abont  the  locality  of  Farns worth  Street,  the  estimates  for  * 
which  are  $55,000.  The  matter  of  a  sufficient  and  effective 
means  of  removing  from  our  system  the  accumulations  of  the 
past  forty  years  is  at  present  also  under  consideration.  To 
correct  an  erroneous  impression  often  voiced  in  the  daily  press 
regarding  the  efficacy  of  a  settling  basin  in  reducing  the  sedi- 
ment in  our  water,  it  may  be  stated  that  in  the  periods  of 
maximum  demand  the  settling  basin  is  emptied  about  twice 
every  twenty-four  hours,  and  about  one  and  a  half  times  in 
the  periods  of  minimum  consumption. 

In  August  last  the  draughting  room  and  records  of  the 
Iron  Pipe  Department  were  placed  under  the  control  of  the 
Civil  Engineer.  Previous  to  that  time  the  records  of  the 
department  comprised  an  outline  map  of  the  entire  city  to  a 
scale  of  300  feet  to  the  inch  and  memorandum  records  of  pipe 
laid,  journalized  without  drawings.  Under  the  instructions 
of  your  Honorable  Body  the  services  of  Mr.  Clarence  W. 
Hubbell  were  engaged  as  chief  draughtsman,  who  assumed 
those  duties  September  first  and  from  whose  report  the  follow- 
ing is  abstracted  : 

The  force  in  the  draughting  room  has  consisted,  since 
September  1,  of  the  Chief  Draughtsman  and  two  assistants 
with  the  services  of  a  third  a  part  of  the  time.  One  complete 
set  of  small  scale  city  maps  have  been  kept  corrected  up  to 
date,  and  the  compilation  and  preparation  of  a  complete  and 
intelligent  record  of  the  pipeage  system  has  been  commenced. 
For  the  latter  it  is  contemplated  to  made  a  plat  of  each  street 
tod  alley  intersection,  showing  the  location  of  all  specials, 
gates,  pipe  and  any  other  information  of  value.  These  plats 
are  about  20x21  inches  in  size  and  are  drawn  to  a  scale  of  eight 
feet  to  the  inch.  When  completed  there  will  be  about  8,000 
tracings  arranged  in  north  and  south  streets,  and  8,000  blue 
prints  of  the  same  arranged  in  east  and  west  streets.  On 
September  1,  there  were  on  hand  128  tracings  and  about  900 
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pencil  drawings  of  intersections.  All  of  the  former  have  been 
corrected  to  date  and  two  hundred  of  the  latter  have  been 
traced  and  corrected,  so  that  with  new  work  we  now  have  788 
new  tracings,  128  old  tracings,  205  new  pencil  drawings  and 
700  old  pencil  drawings,  a  total  of  1,821  street  and  alley  inter* 
sections.  Excluding  the  700  old  pencil  drawings  not  yet 
corrected,  we  have  1,121  plats  brought  up  to  date,  covering 
1,131  intersecting  lines.  In  making  this  record  every  avail- 
able source  of  information  has  been  utilized,  and  while  a 
perfect  record  is  not  possible  under  the  circumstances,  there 
being  no  serviceable  record  earlier  than  1877  other  than  the 
annual  report,  it  is  expected  that  one  as  near  the  ideal  as 
possible,  and  in  convenient  form  for  reference,  will  ultimately 
be  obtained. 

In  closing  this  report  it  gives  me  more  than  ordinary 
pleasure  to  speak  of  the  many  very  valuable  suggestions  and 
the  hearty  co-operation  received  at  the  hands  of  the  Chief 
Engineer  and  his  assistants  at  the  pumping  station,  and  much 
of  tin-  advantage  of  the  present  system  of  operation  as 
deduced  in  this  report  is  to  be  credited  to  the  very  skillful 
management  of  that  part  of  the  plant.  The  debt  that  is  owed 
by  our  citizens  to  your  Secretary  must  not  be  passed  over 
without  remark.  That  a  man  without  special  engineering 
training  should  have  come  to  a  conception,  and  so  near  to  a 
correct!  m  of  the  evils  of  this  system,  where  men  of  professed 
training  in  engineering  lines  had  failed,  is  a  matter  of  surprise 
and  a  *  Hise  for  congratulation.  Without  the  efforts  which  he 
put  forth,  the  condition  of  a  part  of  our  city  must  have  been 
fleriona  indeed  during  the  latter  part  of  1802. 

Tlii-  ruport  is,  gentlemen,  very  respectfully  submitted. 

O.  8.  WILLI  AM  8. 

OM  Bnginmr. 
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pencil  drawings  of  intersections.  All  of  the  former  have  been 
corrected  to  date  and  two  hundred  of  the  latter  have  been 
traced  and  corrected,  so  that  with  new  work  we  now  have  788 
new  tracings,  128  old  tracings,  205  new  pencil  drawings  and 
700  old  pencil  drawings,  a  total  of  1,821  street  and  alley  inter- 
sections. Excluding  the  700  old  pencil  drawings  not  yet 
corrected,  we  have  1,121  plats  brought  up  to  date,  covering 
1,131  intersecting  lines.  In  making  this  record  every  avail- 
able source  of  information  has  been  utilized,  and  while  a 
perfect  record  is  not  possible  under  the  circumstances,  there 
being  no  serviceable  record  earlier  than  1877  other  than  the 
annual  report,  it  is  expected  that  one  as  near  the  ideal  as 
possible,  and  in  convenient  form  for  reference,  will  ultimately 
be  obtained. 

In  closing  this  report  it  gives  me  more  than  ordinary 
pleasure  to  speak  of  the  many  very  valuable  suggestions  and 
the  hearty  co-operation  received  at  the  hands  of  the  Chief 
Engineer  and  his  assistants  at  the  pumping  station,  and  much 
of  the  advantage  of  the  present  system  of  operation  as 
deduced  in  this  report  is  to  be  credited  to  the  very  skillful 
management  of  that  part  of  the  plant.  The  debt  that  is  owed 
by  our  citizens  to  your  Secretary  must  not  be  passed  over 
without  remark.  That  a  man  without  special  engineering 
training  should  have  come  to  a  conception,  and  so  near  to  a 
correction  of  the  evils  of  this  system,  where  men  of  professed 
training  in  engineering  lines  had  failed,  is  a  matter  of  surprise 
and  a  cause  for  congratulation.  Without  the  efforts  which  he 
put  forth,  the  condition  of  a  part  of  our  city  must  have  been 
serious  indeed  during  the  latter  part  of  1802. 

This  report  is,  gentlemen,  very  respectfully  submitted. 


O.  8.  WILLI  AM  8. 
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pencil  drawings  of  intersections.  All  of  the  former  have  been 
corrected  to  date  and  two  hundred  of  the  latter  have  been 
traced  and  corrected,  so  that  with  new  work  we  now  have  788 
new  tracings,  128  old  tracings,  205  new  pencil  drawings  and 
700  old  pencil  drawings,  a  total  of  1,821  street  and  alley  inter- 
sections. Excluding  the  700  old  pencil  drawings  not  yet 
corrected,  we  have  1,121  plats  brought  up  to  date,  covering 
1,131  intersecting  lines.  In  making  this  record  every  avail- 
able source  of  information  has  been  utilized,  and  while  a 
perfect  record  is  not  possible  under  the  circumstances,  there 
being  no  serviceable  record  earlier  than  1877  other  than  the 
annual  report,  it  is  expected  that  one  as  near  the  ideal  as 
possible,  and  in  convenient  form  for  reference,  will  ultimately 
be  obtained. 

In  closing  this  report  it  gives  me  more  than  ordinary 
pleasure  to  speak  of  the  many  very  valuable  suggestions  and 
the  hearty  co-operation  received  at  the  hands  of  the  Chief 
Engineer  and  his  assistants  at  the  pumping  station,  and  much 
of  the  advantage  of  the  present  system  of  operation  as 
deduced  in  this  report  is  to  be  credited  to  the  very  skillful 
management  of  that  part  of  the  plant.  The  debt  that  is  owed 
by  our  citizens  to  your  Secretary  must  not  be  passed  over 
without  remark.  That  a  man  without  special  engineering 
training  should  have  come  to  a  conception,  and  so  near  to  a 
correction  of  the  evils  of  this  system,  where  men  of  professed 
training  in  engineering  lines  had  failed,  is  a  matter  of  surprise 
and  a  cause  for  congratulation.  Without  the  efforts  which  he 
put  forth,  the  condition  of  a  part  of  our  city  must  have  been 
serious  indeed  during  the  latter  part  of  1892. 

This  report  is,  gentlemen,  very  respectfully  submitted. 

G.  8.  WILLIAMS. 
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HYDRANT  AND  ENGINE  HOUSE  PRESSURES. 

The  north  and  south  streets  are  arrange*!  alphabetically  in  the  first 
tons.  The  east  and  west  streets  are  arranged  to  read  from  south  to 
irtk   Locations  in  email  capitals  are  Permanent  Gauges. 


LOCATION. 


are, 


Feet 


LOCATION. 


[  Lbs, 
ure. 


Fm?t 
Head. 


xm. 


N.  A  B.  Streeta. 


Brad j   

e&nfleld  

Boulevard . . . 

Jefferson... , . 

Fort  

Michigan  

Grand  River 


SI.daU)jifl.SS7.b 
*4  0j*8  055.464,? 

u  nia.Btt  sua: 
11  .i4tf> ,025  4M.k* 

15. (H19. 0j84.G43,J.* 


Elm  wood. 


Field. 


i«.ffl2B  ,5«U  tfl 


Farrand  . 


Watson . 

Jefferson  37,Q|S7-0fi2  4 82,4 


JeftVr&nD  . 


Alejantirixk 
Canfle  Id  ..... 
Kirbj*  


87.045.0 


40  0  ...92.4 


Mallet  t .... 
Chestnut 

Soott  

St.  Joseph. 
Can  He  Id 


81,0!        71  i, 

... .31,61  |Tl.ft 

1 7*0134.111  ft).  4  tt.  4 
15.022,01*4.7  50  > 
14-?|30  0bH.U-lti.5i 
L6.U  21  .IW37  Ol48  5 

ia.o  it  .war.  7  wa\ 

.  +     15.4|..  >.:35«fl 


sa.o 

m  o 
11  o 

12.0 


22.084  7  50, 8 
ffl.(ll3O.0|50  8 
tfi.n2fi.4  43  5 
22.0  J27.7  50.* 
17.0  t&.oapt3i43.0 

14.017  aasi.H^. a 


Columbia 


Gratiot  . 
Cai^fleld  . 
Ferry. , . . 
Med  bury. 


.  20.0 
.  Ifj  0 


Grand  River 
CuwuREas. .  .  . 


Fifteenth . 


Flsber  

Fourteenth. 

0  randy . . . . . 

Grixwold  

|  Hastings  . . . 


18,0  26  0  11 


3lnl.i.:thl 


SS.  0)46,2  3 
19  O37.0  43  0 


Humboldt .... 
15. 0)19.0  34,7  43  J  '  Jos,  Compan 


18.025.041 


I  l 
857. h 


Jefferson . 
Mia*  


Baeja:*.,.... 

Tuscola  

Brljf  batti  ♦  - , 
Pur  i>am. . . . 
KJrby.  .... 
BtmJe**rd. 
Fourth  


....  '35,01., 
.|....:8SLQ'.,.. 

\fv.0-2i  OX  4 
, 1 18.0  25.0  87  057. 6i 
Kil8,0  21s  0,;i0. 080.1 

 'M  "      .  v>-  9 

111.017,525.4  40  t 
,16  al  


LaJTt-rty  - 

Lelb., 

Liverools..., 
MtiOlfellati 
McDoiigalL,  »  ■ 


Crus*  Streets. 


Fort.  

Sherman  . , . 
Waterloo. . . 

Clmmjjl&lD.. 

Mack  

Gratiot  

Plum... 

Fort  

Baker.,,.... 
H  k-hig-an,..  * 

U*KX  

Biai^rnut  .  ♦ 
Magnolia  . . . 
Buchanan - , 

Jefferson,,,, 

Hudson  

Boulevard  . . 

Gkatiot  

Cm  from*. . . 


1W. 

in  >eu 

.. . .  22 


1898, 


,  29 


74S.4 

0'., . 

0  ... 
057. 
0, 


47.8 
50  8 
58.1 

87.0 
4 

50.1 


18.0 vli  041.6.60.1 


23,027. 

,  .  05 
1*1,024 
Tlf.  if,' J 
17  D  §&, 
Ifi.o  ^.r, 


O&3.1  62  4 
0I....ST.B 
0, .,.  57,8 
0  4K6^5  4 
0  4S  955,4 

flsfl  .al57  y 

0*7.0  57,* 


0....80H 

034,748  2 
0,30.0  41.5 

30.1 


15.0  20, 
18  018. 


Atwaler  

.PHTt-rnoo,,,. . 
Congress, . . . 

i  '■  i.VuH  K^s  , 

Champtaiu,, 
<  nhiiiibia. . . 

Watson  


R6, 
.  28 
,80 
2(1 
•it) 


62  1 

84.3 
ui  i 
8Q  U 

60  1 
50.8 
48.2 


Foht  '24. 1  2ti        7«n  9 


14.  LJ* 


ii 

u  . 
H 

o . 

«':i2.:i 


Myrtle  

Hue ha nun  ■ 

OftlOit).. 
Jefferson... 

.  Fort  

.  Wl*ht  

Toledo  

Htark   

] :  1 1  v  *  i  it  1 1  •  1 1 1  . 

Furriiinl 

I  Mflik  

1  Gratiot,,,,, 

M  i  >ri  mi-  .  . 


,  20  0,'42 
.l7-0!22 


.  2fi 
,  2*  &  ** 


<i  4C,  ^  r.n  h 

0  aW, 350. 8 

,0  ,...|rjo.9 

0  .  67.0 
'  0  10  2|62  .4 

o..  re.* 
o , .,  'fto.i 

D5&.4  ■  I 
WW  1  02.4 

0.  ...  K). 9 
ii  78  5 
(\  . .  . .  71 .6 


.  KO.Otfii  0  lfi.2  53  I 
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HYDRANT  AND  ENGINE-HOU8E  PRESSURES—  Continued. 


LOCATION. 


Sixteenth 
8t.  Antoine 


St.  Aubln. 


Ouoln  36  0  .. 

CY>n*mw.....  IN.i^  OU. 

MullKt  jsfll.5  ... 

Antkuun  i*l  0  ... 

Br* water  |*>.0  . . , 

Ilale  |1W  6  ... 

Illinois  11  OHO.Ott. 

Cftofleld  1*1.0... 

Forvtt  '*).0 

Farns  worth  *>  0 

Farry   ,19  .0 

Boulevard.... ,....|l»0 


REPORT  OF  SUPERINTENDENT  OF  METERS  AND  INSPECTION. 


Detboit,  January  2,  1894. 

To  ike  Board  of  Water  Commissioners  : 

Gentlemen — In  compliance  with  the  rules  of  your  honor- 
able body,  I  herewith  report  the  work  done  in  the  Meter, 
Inspection  and  Service  Cocks  Departments  during  the  year 
1893. 

The  following  tables  show  the  number  of  meters  placed, 
the  number  removed,  and  the  total  number  in  service  on  the 
3 1st  day  of  December,  1893: 


Placed  in  189S. 


SIZES. 

Kin.jfcin. 
884  j  151 

1  in. 

lHin.  2  in.  8  in.  4  in. 
17      21       4  4 

6  in. '  Total 
  828 

Total  Dumber  placed  during 

97 

Removed  in  1898. 


Service  connections  discontinued 

Premises  vacant.  

Tor  repairs,  and  replaced  with  other 


Too  (mail  for  required  supply. 
Too  large  for  required  supply. . 


Total  number  removed . 


SIZES. 


gin.  1  in.  l^in. 


82, 
4  I 


7  ,  2 
2  j  


46  , 


7, 
10  | 

10  ! 

"i 

88 


2  in. 

1 
1 

1 

1 

4 


8  in. 
1 

1 


4  in. 
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Meter$  in  Service  Jan.  1,  1894. 

8IZE8. 


In  aerrfoe  Jan.  1,  1808.. 

Plaoed  during  the  year, 
and  in  ■enrioe  Jan.  1, 
18M  


Total  number  in  ■enrioe  Jan. 
1, 18M  


isu 


H  in.  1  in.  Ilfcin.  *  in.  !  8  in.  4  in.  j  6  1*. 


406  400  i  70  103 
140      59        V  17 

i 


87  99 

*        4  • 


1  *X« 


651     880      85     119  69 


The  following  tables  show  the  kind  and  sizes  of  metei 
plaoed  during  the  year,  also  those  removed: 

Placed  in  1893. 


SIZES. 


Crown  , 

Hareey  

Worthlnfton . 

Neptune  

Union  Duplex. 
Union  Rotary. 


KIND.  Kin. 

  4 

fcin.jlin. 

1 

I  " 

149  !  89 

 1  * 

lttln.  Stn. 

18  1  19 

9  '  

tin.  4  1a. 

9  a 

    ;.  >  ft 

9  1 

i  i 

* !  1 

  t8 

i 

:::::::::::::*::::::::rv 

151  ;  97 

17  91 

4  ,  4 

1 
a 


Removed  in  1893. 


KIND. 


Thomson  

Crown  

Hereey  

Wortbinftoo.. 
Union  Rotary. . 

Neptune  

Union  Duplex.. 


Hi*,  Hi* 


48 


sizes. 

1  in.  1*>.!«  in.  Sin. 

"i  ~»  « 


91 
4 
9 
9 

1 

1 
88 


8  ' 


1 


99) 
14 
1* 

1 
I 
t 
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The  following  table  shows  the  total  number  of  meters 
in  service  and  the  different  kinds  and  sizes,  also  indicators 
attached  to  hydraulic  elevators: 

In  Service  Jan.  1,  1894. 


SIZES. 


KIND. 

fctn. 

1,119 
40 
2 
15 
11 
35 

589 
15 
3 
4 

lin. 

l^io.  2  In. 

 j 

68  j  79 
11  !  18 

1  :  18 

2  :  12 
2  2 

3  in. 

38 
9 
2 
9 
1 

4  in. 

10 
4 
8 
3 
1 

6  in. 
2 

Indi- 
cat'rs 

Total 

418 
46 
88 
17 
1 
1 
2 
1 
1 

2,268 
188 
67 
62 
18 
27 
2 
1 
1 
9 

2.58S 

1 

BaU&fltte  

9 
9 

Total  No.  in  use  I 
Jan.1,  1804.  ...  f  • 

1,212 

551 

525 

84 

59 

2 

120 

26 

Meters  in  Stock. 

KIND. 

SIZES. 

lin. 

6 
1 

2 

2  in. 

8  in. 

4  in. 
1 

Total 

80 
4 

18 
2 

2 

18 

1 
1 
1 

5 
2 
10 
1 
6 

2 

2 

1 

2 

15 

8 

24 

9 

8 

2 

1 

6T 

Tools  and  Materials  on  hand. 

Valuation  of  meters  in  stock,  January  1,  1894   $1,161  00 

Valuation  of  material  on  hand,  January  1,  1894   252  85 

Valuation  of  tools,  January  1,  1894   401  24 

Valuation  of  horses,  wagons,  etc.,  January  1,  1894    442  00 


$2,256  69 
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Meter$  in  Service. 

Valuation  of  meters  in  service,  Jan.  1,  1893  $68,783  99 

Deduct  10  per  cent,  for  depreciation  in  value   6,878  89 

-    -    $61,860  60 

Add  amount  expended  during  the  year  for  meters 

placed  •   $18,753  16 


Less  amount  received  for  meters  sold  to  Park 

Commissioners   785  80 

—  17.1W7  tMJ 

$79.8?N  441 

Less  stock  ou  hand,  January  1,  1894   2.256  39 

Total  valuation  of  meters  in  service,  January  1,  1894   $77..*>7t  H? 

Cost  of  material  used  in  repairing  meters  in  1H93   :i8  11 

Cost  of  lal>or  in  repairing  meters  in  1898   <WO  SO 

Total  cost  of  repairs  for  1893   #6*7  61 


Summary  of  total  amount  expended  in  the  meter  department 
for  the  years  \hh{)  to  1h93,  inclusive: 

I  1*90  1XM  lttt  1*83  A^rv^t* 

M«U»m                         S11.175  00         700  00    |i;,5*M  W  ?1«,37I  »»V  $6  9«7  4.1  *V>.r*&  fl» 

Supt.  and  lalx>r  1    1.7:44  10      H.510  57       4.H41  4tt      *, 17  S,V*0  |n  3S.S.ia  «] 

Material,  tool*.  t»tc.  >      037  »i      2,'.**  14        *74          2,13*  <W  l,tf«  XI  ^  »T3  4» 

FrHtfht,  haulm*,  etr         '  *  <*i  1       40s  l<7         107  11         *44  Oh  145  1*  JS 

Horse,  wh^odh,  eUv  '                                                     M7  94  1*4  50  T31  74 

Total   <  18,6-44  41  NJ0.C01  CM  $19,418  14  $ZS,MA  94  fl7,WV7  S*i     Si*M9*  m 

In  presenting  this  report  to  your  honorable  body,  I  am 
pleased  to  nay  that  the  affairs  in  the  Meter  Department  have 
moved  along  during  the  past  year  very  satisfactorily,  and 
without  any  material  change  from  former  years.  Wo  have 
placed  52*J  meters,  making  the  total  number  now  in  use,  *2.r»7fc. 

Nothing  has  transpired  that  tends  to  shake  our  faith  in  the 
wisdom  shown  in  adopting  ihe  meter  system  four  years  ap<#. 

There  lias  been  a  great  change  in  the  minds  of  water  taken 
since  the  meter  system  was  first  adopted.  At  that  time  almost 
every  person  was  afraid  that  their  rates  would  be  increased 
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by  the  use  of  a  meter,  ko  much  so,  that  some  of  them,  on  the 
first  indication  that  we  contemplated  placing  a  meter  on  their 
premises,  would  rush  to  the  office  and  pay  six  months'  or  a 
year's  rates  in  advance  at  the  estimated  assessment,  rather  than 
take  the  cbance  of  paying  by  meter  rates.  One  party,  who 
had  been  paying  $60  per  year  on  his  factory,  when  he  saw  us 
preparing  to  meter  his  premises,  hurried  to  the  office  and  paid 
six  months'  rates,  $30,  in  advance,  and  went  away  gloating 
over  the  idea  of  his  shrewdness.  Nevertheless  we  placed  the 
meter,  and  at  the  end  of  six  months  found  that  he  had  used 
just  $12  worth  of  water,  for  which  he  had  paid  $30,  but  he 
considered  it  such  a  good  joke  on  himself  that  he  never  applied 
for  a  rebate.  Such  instances  go  to  prove  that  the  meter  is  much 
more  accurate  than  an  estimator  in  arriving  at  the  quantity  of 
water  consumed.  But,  as  I  said  before,  the  minds  of  water  takers 
have  changed  in  a  great  degree,  as  the  larger  proportion  of 
meters  placed  now  are  on  the  premises  of  those  who  apply  for 
them,  as  they  prefer  paying  by  meter  rather  than  the  estimated 
rate  (one  hundred  and  fifty  of  such  applications  having  been 
received  during  the  past  six  months).  There  are  some  who  ob- 
ject to  the  paying  of  their  meter  rates  monthly,  especially  the 
small  consumers,  claiming  that  they  ought  not  to  be  obliged  to 
come  to  the  office  every  month  to  pay  the  small  sum  of  seventy- 
five  cents,  that  being  the  minimum  rate,  and  an  amount  which  a 
considerable  number  pay.  It  is  possible  that  it  would  be  advis- 
able to  make  a  rule  allowing  all  bills  below  a  fixed  amount  to 
be  paid  quarterly,  and  above  that  amount  monthly.  In  any 
event  it  would  be  necessary  to  read  the  meters  each  month  as  a 
matter  of  protection  to  the  consumer  as  well  as  that  of  the 
meter,  inasmuch  as  leaks  are  continually  occurring  which  in- 
crease the  consumption  unnecessarily,  and  sometimes  to  a  large 
amount,  and  by  a  monthly  reading  consumers  are  made  aware 
of  the  fact,  and  can  make  the  necessary  repairs,  so  that  the 
next  month's  consumption  will  only  amount  to  the  legitimate 
wes,  whereas,  if  meters  were  allowed  to  go  three  months  with- 
out reading,  it  would  often  make  the  consumer  pay  for  a  large 
quantity,  of  which  the  greater  portion  would  be  waste.  Even 
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with  monthly  readings,  all  consumers  should  learn  to  read 
their  meters,  and  by  so  doing  would  detect  leaks  whenever 
they  occur,  as  an  undue  consumption  would  immediately  lead 
to  an  investigation.  If  all  large  consumers  would  read  their 
meters  each  day,  it  would  insure  them  against  paying  any  large 
amount  for  waste,  something  that  has  occurred  at  different 
times  in  the  past.  In  some  cases  forty  or  fifty  dollars  have 
been  paid  in  one  month  for  waste  alone,  when,  if  the  register 
of  the  meter  had  been  taken  each  day,  nearly  the  whole 
amount  could  have  been  saved  to  the  consumer. 

The  cost  of  repairing  meters  has  increased  during  the  pa*t 
year,  owing  to  the  increased  number  in  use,  and  also  to  the  fact 
of  the  last  winter  being  a  very  severe  one.  We  had  quite  a 
large  number  frozen,  but  were  able  to  repair  very  nearly  all  of 
them,  the  cost  of  which  was  principally  for  labor  only,  an  the 
material  required  was  trifling.  We  have  thirty  of  the  smaller 
sizes,  mostly  f-inch,  which  we  are  unable  to  repair.  They  are 
an  accumulation  of  four  years,  and  to  send  them  to  the  factory 
for  repairs  would  cost  more  than  we  are  now  paying  for  new 
meters,  which,  if  frozen,  we  can  repair  ourselves,  without  any 
more  cost  than  that  of  labor,  a  fact  that  has  saved  us  in  the 
past,  and  will  continue  to  save  in  the  future,  a  large  amount  in 
repairs.  Meters  are  supposed  to  be  placed  where  there  is  no 
danger  of  frost,  but  after  all  of  our  precautions  they  do  not  all 
escape,  because  the  frost  often  catches  the  service  pipe,  several 
feet  from  the  meter,  and  will  follow  along  the  pipe  until  it 
eventually  reaches  it.  Sometimes  they  are  frozen  through  the 
carelessness  of  the  occupant,  who  leaves  the  cellar  window  or 
door  open,  and  exposes  the  meter,  but  where  it  is  clearly  the 
fault  of  the  occupant,  our  rules  now  provide  that  he  shall  pay 
the  cost  of  repairs.  Of  the  2,579  meters  in  service,  719  of 
them  are  in  pits  outside  of  the  buildings,  and  protected  with 
iron  covers,  none  of  which  have  ever  been  frozen. 

In  compliance  with  a  resolution  of  your  honorable  body 
requiring  meters  to  be  placed  on  some  of  the  publio  school 
buildings,  police  stations,  and  fire  engine  houses  as  a  matter  of 
information  to  know  about  the  quantity  of  water  that  is  being 
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furnished  to  said  institutions,  I  have  had  meters  placed  on 
three  school  buildings,  two  police  stations  and  two  engine 
houses  with  the  following  results  : 

The  Cass  School  in  four  months  consumed  9.36,100  cubic 
feet,  equal  to  7,020,750  gallons  and  the  average  attendance 
being  942  makes  an  average  daily  consumption  of  62  gallons 
per  capita,  or  in  other  words  about  two  barrels  per  day  for 
each  attendant.  The  Bishop  School  with  an  average  attend- 
ance of  1,015  consumed  in  the  same  length  of  time  435,200 
cubic  feet,  or  3,264,000  gallons,  being  an  average  daily  con- 
sumption of  27  gallons  per  capita,  or  not  quite  half  as  much  as 
the  Cass  School,  while  the  Barstow  School  with  an  average 
attendance  of  405  consumed  18,400  cubic  feet,  or  138,000 
gallons,  being  an  average  of  2£  gallons  per  capita  daily.  The 
latter  building  is  provided  with  the  "dry  closets"  which,  I 
presume  accounts  for  the  small  consumption  in  comparison 
with  the  others.  The  enormous  consumption  at  the  Cass 
shows  that  we  were  correct  in  claiming  that  a  very  large  and 
needless  waste  is  continually  going  on  in  some,  if  not  all,  of  the 
a*hool  buildings.  Taking  the  three  buildings  as  an  average 
and  we  have  a  consumption  of  between  two  and  three  hundred 
million  gallons  per  year,  and  at  one-third  of  a  cent  per  100 
gallons  would  amount  to  over  $7,000,  while  we  are  collecting 
from  the  Board  of  Education  for  water  used  in  public  schools 
♦1,071.  I  have  no  doubt  but  the  amount  paid  is  ample  for  all 
legitimate  uses,  and  I  also  think  that  when  the  proper  authori- 
ties are  shown  the  large  waste  that  is  going  on  in  the  schools 
throughout  the  city,  that  they  will  take  the  necessary  means  to 
largely  reduce  it 

The  Central  Police  Station  consumed  100,400  cubic  feet  in 
four  months  or  at  the  rate  of  301,200  cubic  feet  per  year, 
which  at  one-third  of  a  cent,  per  100  gallons  would  amount  to 
♦70.30,  while  their  estimated  assessment  on  the  premises,  and 
which  they  pay,  is  $70.00,  showing  the  estimated  and  meter 
rate  almost  precisely  the  same.  At  the  Woodbridge  Street 
Station  there  was  24,900  cubic  feet  consumed  in  the  same 
length  of  time,  or  at  the  rate  of  74,700  cubic  feet  per  year, 
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and  at  the  same  rate  per  gallon  would  amount  lo  #18.67,  while 
they  are  paying  a  rate  of  $16.00  per  year,  showing  also  a  very 
close  comparison  between  meter  and  estimated  rates.  It  is  f air 
to  presume  that  the  eight  remaining  stations  are  paying  about 
the  same  ratio  of  rates,  which  would  prove  very  conclusively 
that  there  is  not  much  waste  taking  place  in  that  department, 
for  which  the  officials  in  charge  are  entitled  to  credit. 

The  consumption  of  water  in  the  engine  houses  (on  whieh 
there  is  no  assessment)  is  not  large  and  shows  that  there  in 
very  little  waste  in  that  direction.  Engine  House  No  10  con- 
sumed 3,000  cubic  feet  in  40  days,  and  Engine  House  No.  I  1 
consumed  5,500  cubic  feet  in  the  same  length  of  time.  If  the 
foregoing  is  a  fair  average  there  would  be  consumed  in  the 
twenty-eight  engine  and  truck  houses  something  over  ] ,000,000 
cubic  feet  per  year,  not  a  very  exorbitant  amount  considering 
I  he  number  of  persons  employed  therein,  and  also  the  hor****, 
carriages,  etc.,  that  are  cared  for.  It  would  show  a  very  care- 
ful surveillance  over  the  water  fixtures  throughout  the  buildings 
of  the  fire  department,  if  the  foregoing  i**  a  fair  average, 
which  I  have  no  reason  to  doubt  that  it  is. 

INSPECTION. 

No  change  in  the  working  of  this  department  has  been 
made  during  the  past  year  with  the  exception  of  the  addition 
of  one  more  examiner,  making  five  in  all.  It  is  impossible  for 
four  men  to  get  over  the  city  twice  each  year,  as  so  much  of 
their  time  is  taken  up — about  one-third — in  reading  meters 
and  delivering  meter  bills,  and  as  two  examinations  each  year 
is  absolutely  necessary,  I  was  obliged  to  ask  for  another  exam- 
iner. With  all  the  diligence  shown,  however,  the  percentage 
of  leaks  is  increasing  each  year.  In  1891  the  percentage  of 
leaks  to  number  of  examinations  made  was  4.77,  in  1892,  6.63* 
and  in  1893,  7.77.  There  is  very  little  attention  paid  to  the 
repairing  of  leaks  by  the  majority  of  water  takers  until  they 
are  compelled  to  do  so  by  a  threat  to  shut  off  the  water.  In 
some  instances  leaks  are  going  on  without  the  knowledge  of 
the  occupant,  who  is  first  made  aware  of  it  by  a  notice  from 
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the  examiner,  bat  whether  they  know  it  or  not  it  makes  very 
little  difference,  for  the  Vepairs  are  seldom  made  until  they  get 
&  peremptory  notice  to  do  so.  This  of  course  refers  to  un- 
metered  connections,  as  there  is  no  trouble  to  get  repairs  made 
on  connections  that  are  metered,  unless  it  be  that  portion  of 
tbe  service  pipe  between  the  street  main  and  the  meter,  for  at 
that  point  the  direct  cost  to  the  consumer  is  nothing,  while  it 
puts  it  upon  the  city  at  large,  a  fact  that  would  lead  to  an 
indiscriminate  and  endless  waste,  were  the  individual  consumers 
not  held  responsible  for  the  water  used  on  their  premises.  The 
increased  pressure  throughout  the  city  during  the  past  three 
years  has  undoubtedly  had  a  great  deal  to  do  with  the  increased 
number  of  leaks,  more  particularly  during  the  last  season  as 
the  pressure  has  been  increased  very  materially  in  a  large 
portion  of  the  city,  the  average  being  about  five  pounds. 
Previous  to  the  year  1891  our  rules  allowed  the  use  of  lead 
lervice  pipe  known  as  "  medium,"  which  answered  all  purposes 
while  the  pressure  remained  as  it  did  when  the  rule  was 
adopted,  but,  as  the  leaks  increased,  we  found  it  due  in  many 
cases  to  the  lightness  of  the  service  pipe,  and  on  January  1st, 
1891,  tbe  Board  adopted  a  rule  allowing  nothing  lighter  than 
pipe  designated  as  " strong"  which  will  undoubtedly  be  the 
means  of  preventing  many  leaks  in  the  future  ;  but  I  anticipate 
numerous  leaks  and  large  waste  while  there  remains  so  much 
"light" — as  there  seems  to  have  been  a  time  when  any  kind 
was  allowed — and  "medium"  pipe  throughout  the  city. 

Another  source  of  waste  we  have  had  to  contend  with  during 
the  past  season  was  caused  by  many  who  allowed  the  water  to 
run  continually,  claiming  that  they  were  ordered  to  do  so  by 
the  Health  Officer,  and  while  there  is  no  doubt  many  of  them 
received  such  orders,  many  more  made  the  same  claim  who  had 
received  no  such  notice,  but  in  all  cases  our  examiners  notified 
them  that  no  such  permission  had  been  granted  by  the  Board 
of  Water  Commissioners,  and  until  they  were  given  such  per- 
mission it  could  not  be  allowed,  and  as  the  necessity  or 
advisability  of  such  orders  from  the  health  officers  was  of  a 
doubtful  nature,  the  consumers,  as  far  as  we  were  able  to  judge, 
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willingly  complied  with  our  notice  to  discontinue  the  prac- 
tice. 

The  examiners  made  55,086  examinations,  reported  4,271 
leaks,  3,9ft4  of  which  were  repaired  on  due  notice  being  given, 
and  287  were  ordered  to  be  shut  off  for  failure  to  make  neces- 
sary repairs. 

SERVICE  CONNECTIONS. 

On  the  first  of  last  July,  the  Service  Connections  was  trans- 
ferred by  the  Secretary  from  the  Iron  Pipe  to  my  department, 
and  about  the  same  time  the  mode  of  making  such  connection* 
was  changed  also. 

It  has  been  evident  for  some  time  past  that  with  the 
increased  pressure  added  to  our  mains  throughout  the  city, 
the  time  had  come  for  the  changing  of  the  "drive  c«>ck  ** 
system  to  a  more  secure  way  of  inserting  them.  They  have 
been  a  source  of  a  great  deal  of  trouble  on  account  of  their 
liability  to  be  blown  out  or  become  loose,  causing  numerous 
leaks  and  large  waste,  and  thereby  adding  largely  to  the  ex- 
pense of  the  department  of  repairing  leaks. 

After  consulting  Secretary  Case  and  myself,  Civil  Engineer 
Williams  recommended  to  your  honorable  body  the  purchasing 
of  three  " Muchler  Tapping  Machines,"  the  machines  to  cost 
$8«">  each,  and  with  the  necessary  appliances — such  as  saddles, 
etc. — for  operating  the  same,  an  additional  cost  of  #4J5;  mak- 
ing the  total  cost  $280,  to  commence  operation  under  the  new 
t»y  stern.  As  your  honorable  body  complied  with  the  recom- 
mendation, the  machines  were  purchased  and  have  been  in 
operation  since  that  time. 

These  machines  drill  the  hole  and  insert  the  cock  with  a 
screw  under  pressure  without  the  escape  of  any  water  whatever. 
Under  the  former  system  the  tapper  drilled  the  hole  nearly 
through  the  pipe,  then  inserted  the  cock,  and  by  giving  it  a 
sudden  blow  with  the  hammer  would  drive  it  into  place,  a  small 
portion  of  the  pipe  breaking  away  and  dropping  inside.  If 
by  any  chance,  through  a  defect  in  pipe  or  otherwise,  the  cock 
did  not  fit  properly,  it  would  often  blow  out  and  deluge  the 
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tapper  with  water,  besides  causing  much  trouble,  sometimes 
making  it  necessary  to  shut  off  the  line  before  the  connection 
could  be'  made,  something  that  cannot  occur  with  the  Muehler 
machine.  . 

The  cost  of  operating  it  is  about  the  same  as  the  old  way, 
but  there  is  a  difference  in  the  cost  of  the  Muehler  over  the 
drive  cock  of  14  4-10  per  cent,  making  the  increased  cost  on 
total  number  inserted  (1,900)  up  to  January  1st,  1894,  $151.24; 
a  trifling  amount  when  compared  with  the  saving  it  will 
surely  bring  about  in  the  future. 

The  Smith  machine,  purchased  by  the  Board  at  a  cost  of 
$*50,  in  the  latter  part  of  1892,  for  making  2-in.,  3-in.,  4-in., 
and  6-in.  connections  under  pressure,  has  proven  itself  to  be  all 
that  the  inventor  claimed  .for  it.  It  is  a  wonderful  improve- 
ment over  the  old  way  of  making  such  connections,  and  also 
saves  a  large  amount  of  labor. 

With  this  machine  it  is  not  necessary  to  shut  off  the  street 
main  when  making  a  connection.  The  hleeve,  with  valve 
attached,  is  simply  leaded  around  the  pipe,  the  valve  opened, 
when  the  drill  passes  through  the  valve,  cots  a  core  from  the 
pipe  of  the  required  size,  withdraws  said  core  back  of  the 
valve,  which  is  then  closed,  when  the  core  is  removed  and  the 
connection  is  completed. 

Formerly,  in  making  a  connection  larger  than  1  inch,  the 
line  of  pipe  on  which  such  connection  was  made  had  to  be  shut 
off,  and  before  doing  so,  each  consumer  on  the  line  received  a 
personal  notice  to  that  effect.  That  being  done,  the  work  of 
shutting  off  began,  and  it  was  necessary  to  shut  all  the  way 
from  two  to  ten  gates — at  one  time  seventeen — before  the 
water  was  entirely  shut  off;  then  the  hole  was  cut  in  the  pipe. 
After  that  the  water  had  to  be  removed,  as  usually  the  larger 
portion  of  the  water  in  the  district  shut  off  had  to  be  removed 
from  the  ditch  before  the  joints  could  be  leaded.  And  as  it 
often  happened  a  perfect  shut-off  could  not  be  obtained — 
through  defective  gates — the  labor  of  removing  the  water  was 
increased,  and  the  condition  of  the  men  when  through  was  often 
deplorable.    Then  again,  nearly  all  such  connections  had  to  be 
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made  in  the  night,  thereby  adding  largely  to  the  expense,  a* 
the  district  deprived  of  water  usually  included  factories  or  some 
one  who  could  not  get  along  without  water  while  the  connection 
was  being  made,  therefore  making  it  necessary  to  do  it  after 
bnsine**  hours,  and  often  after  12  o'clock  at  night,  as  we  never 
compelled  factories  to  shut  down  or  deprived  large  hotels,  etc., 
of  water  until  after  that  time,  unless  it  was  absolutely  neces- 
sary. And  again,  in  closing  gates  there  is  always  a  possibility 
of  breaking  them,  something  that  has  often  occurred,  and 
which  has  been  very  expensive,  also.  But  all  such  difficulties 
and  annoyances  have  been  done  away  with  by  the  use  of  the 
Smith  machine.  It  has  saved  the  Water  Works  much  money, 
and  also  the  tappers  from  many  a  cold  bath  during  the  time  it 
has  been  in  operation. 

The  total  expense  of  the  8ervice  Cocks  Department,  includ- 
ing labor,  material  and  inspection,  amounts  to  $10,278.83. 
Of  that  amount,  #3,912.50  should  be  deducted,  as  it  represents 
the  labor  of  the  inspectors  of  new  work,  whose  duties  are  prin- 
cipally confined  to  the  inspection  of  plumbing  and  keeping 
the  records  of  work  done  in  that  line  throughout  the  city.  The 
report  of  their  work  in  detail  is  shown  in  a  table  following 
this  statement  of  the  service  cocks  proper,  viz. : 

Receipts  for  service  cocks   $6,615  65 

Receipts  for  plumbers'  licenses.   635  00 


$7,850  65 


Total  expense  8ervice  Cocks  Department 
Less  labor  of  inspectors  


$10,278  88 
8,012  50 


Balance  to  the  credit  of  service  cocks. 


$6,866  88 
$884  8* 
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The  following  table  shows  the  duties  performed  by  the 
inspectors  of  new  work  daring  the  year  1893: 

INSPECTION  OF  NEW  WORK. 


13 


Wards. 

Michael  Hart  

8, 10  and  12 
7,  9  and  11 
2,  4  and  6 
14  and  16 
1,  3  and  5 
13  and  15 

John  Hatxenbuhler  

2,019 


I  1,908 


209 
109 


12,464  1,425  ,  2,415  '  2,006  1  1,569  306 


In  addition  to  the  above  work,  the  inspectors  have  devoted 
considerable  time  in  examining  and  locating  stop  boxes,  and 
ordering  them  exposed  to  sight,  repaired  or  replaced  with  new 
ones  as  the  case  required  It  necessitates  the  utmost  vigilance 
to  keep  the  stop-boxes  exposed  to  view.  Sidewalks  being  re- 
paired, new  ones  built,  or  change  of  grade  in  street,  alley  or 
lot,  the  tendency  is  to  pay  little  attention  to  the  stop-box,  and 
it  is  usually  covered  up,  as  the  majority  of  water  takers  can  see 
very  little  use  for  it  until  there  is  an  urgent  request  for  shut- 
ting off  the  water  in  case  of  bursted  pipes,  etc.,  when  they  have 
a  forcible  reminder  of  its  necessity.  Not  only  that,  but  during 
the  last  year  these  have  been  12,464  places  reported  to  be  shut 
off  for  non-payment,  besides  many  places  for  vacancy,  showing 
the  need  of  keeping  the  stop-boxes  in  sight  at  all  times.  A  duty 
that  will  always  exist  will  be  that  of  seeing  they  are  kept  in 
proper  condition,  and  as  there  are  thousands  of  them,  and  in- 
creasing daily,  one  can  readily  see  that  it  will  require  much 
time  and  watchfulness  on  the  part  of  the  inspectors  in  giving 
them  the  necessary  attention. 
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made  in  the  night,  thereby  adding  largely  to  the  expense,  a* 
the  district  deprived  of  water  usually  included  factories  or  some 
one  who  could  not  get  along  without  water  while  the  connection 
was  being  made,  therefore  making  it  necessary  to  do  it  after 
business  hours,  and  often  after  12  o'clock  at  night,  as  we  never 
compelled  factories  to  shut  down  or  deprived  large  hotels,  etc., 
of  water  until  after  that  time,  unless  it  was  absolutely  neces- 
sary. And  again,  in  closing  gates  there  is  always  a  possibility 
of  breaking  them,  something  that  has  often  occurred,  and 
which  has  been  very  expensive,  also.  But  all  such  diffieullie* 
and  annoyances  have  been  done  away  with  by  the  use  of  the 
Smith  machine.  It  has  saved  the  Water  Works  much  money, 
and  also  the  tappers  from  many  a  cold  bath  during  the  time  it 
has  been  in  operation. 

The  total  expense  of  the  Service  Cocks  Department,  includ- 
ing labor,  material  and  inspection,  amounts  to  910,278.83. 
Of  that  amount,  #3,912.50  should  be  deducted,  as  it  represents 
the  labor  of  the  inspectors  of  new  work,  whose  duties  are  prin- 
cipally confined  to  the  inspection  of  plumbing  and  keeping 
the  records  of  work  done  in  that  line  throughout  the  city.  The 
report  of  their  work  in  detail  is  shown  in  a  table  following 
this  statement  of  the  service  cocks  proper,  viz. : 

Receipts  for  service  cocks   $6,615  65 

Receipts  for  plumbers'  licenses.   685  00 

-----  -       $?.»50  65 

Total  expense  Service  Cocks  Department  $10,278  88 

Less  labor  of  inspectors   8,918  50 

$6  366  SS 

Balance  to  the  credit  of  service  cocks   $884  St 
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The  following  table  shows  the  duties  performed  by  the 
inspectors  of  new  work  during  the  year  1893: 


INSPECTION  OF  NEW  WORK. 


Wards. 


Michael  Hart  

John  Hatzenbuhler.. 

John  Becker.  

Adotph  Jasnow*ki. . . 
C.  J.  Skinner. ....... 

Robert  Pfelham,  Jr. . 


*3 


E 

t 


a 
o 

! 


§  I  1 

u*  i*  ?.» 

*  I* . 11 

z  1  k 


f  i^1 

QQ 


Total. 


8, 10  and  12  1,060 

7,  9  and  11  j  2,019 

8,  4  and  6  j  2,145 
14  and  16  >  1,908 
1,3  and  5  2,428 
18  and  15    1  2,024 


496     408     891  300. 


152  876 


209 
109 
220 


472 
266 

578 


390 
250 


840 
810 


248  1 


807 
808 


20 
25 
78 
83 
114 
88 


18,464 


1,425  2,415  '  2,006  j  1,569  ,  806 


80 
20 
90 
19 
187 
72 

418 


In  addition  to  the  above  work,  the  inspectors  have  devoted 
considerable  time  in  examining  and  locating  stop  boxes,  and 
ordering  them  exposed  to  sight,  repaired  or  replaced  with  new 
ones  as  the  case  required.  It  necessitates  the  utmost  vigilance 
to  keep  the  stop-boxes  exposed  to  view.  Sidewalks  being  re- 
paired, new  ones  built,  or  change  of  grade  in  street,  alley  or 
lot,  the  tendency  is  to  pay  little  attention  to  the  stop-box,  and 
it  is  usually  covered  up,  as  the  majority  of  water  takers  can  see 
▼ery  little  use  for  it  until  there  is  an  urgent  request  for  shut- 
ting off  the  water  in  case  of  bursted  pipes,  etc.,  when  they  have 
a  forcible  reminder  of  its  necessity.  Not  only  that,  but  during 
the  last  year  these  have  been  12,464  places  reported  to  be  shut 
off  for  non-payment,  besides  many  places  for  vacancy,  showing 
the  need  of  keeping  the  stop-boxes  in  sight  at  all  times.  A  duty 
that  will  always  exist  will  be  that  of  seeing  they  are  kept  in 
proper  condition,  and  as  there  are  thousands  of  them,  and  in- 
creasing daily,  one  can  readily  see  that  it  will  require  much 
time  and  watchfulness  on  the  part  of  the  inspectors  in  giving 
them  the  necessary  attention. 
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The  following  table  shows  the  total  number  of  taps,  with 
iron  and  wood  pipes,  of  sizes  from  f  to  6  inches. 

NUMBER  OF  8ERVICE  CONNECTIONS. 


Bin  or  Connection. 


Cast  iron,  6  inch  diameter  

"     "    4    44  44   

44     "    8    44  44   

44     44   2    44  44   

4*     44    1    44  44   

"     "   *    °  44   

Wood  pipe   3.409 


AgfircKaU-  ,  46,«18  2,405 


No.  w 
18W. 

| Added 
ix  1898. 

Dinrosc- 

TIXVWJ 

1818. 

Total 
1.  1MM. 

3 
63 

10 

S 

7* 

98 

9 

107 

102 

18 

1» 

9,394 

841 

14 

10.2S1 

33.549 

1,519 

40 

3S.OW 

3.409 

8 

t 

812 

3.10G 

46,618  .2,405 

366 

48.657 
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Attached  to  this  report  are  complete  lists  of  tools  on  hand 
and  an  itemized  account  of  material  in  stock  in  the  Meter  and 
Service  Cocks  Departments,  on  the  31st  day  of  December,  1393. 

In  concluding  this  report,  will  say  that  I  have  endeavored 
to  conduct  the  work  in  the  departments  over  which  I  have 
charge,  with  as  much  economy  as  possible,  and  the  employee 
under  my  supervision  have  shown  a  faithfulness  in  their  work 
that  leads  me  to  believe  that  the  Water  Works  has  received 
full  value  for  the  money  expended  during  the  past  year. 

The  uniform  kindness  shown  me  and  the  able  assistance 
given  by  the  Secretary,  is  appreciated  to  the  fullest  extent, 
and  for  the  kind  and  considerate  treatment  of  your  honorable 
body  throughout  the  past,  I  beg  to  offer  my  warmest  thanks. 

All  of  which  is  respectfully  submitted. 

T.  It.  PUTNAM. 
Superintend  nt  Utter*  and  Inspector* 


REPORT  OF  CHIEF  ENGINEER  AT  PUMPING  WORKS. 


Detroit,  January  1,  1894. 
To  th<e  BcKircL  erf  Water  Commissioners  : 

Gentlemen  —  I  have  the  honor  to  submit  the  Engineer's 
report  for  the  year  1893. 

Tlie  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 


YEAR. 


1852  

1853- 

1MM  

185&  

1856-  -  . 

1ST  7  

1858.  .  - 

1W51 .  -  . 

186i. . . 

18*3- . - 

1564  . 

18*5... 

18**  .  - 

1*#S7-- 

186**.-. 
1*468.  . 
18TO-- 
1871  .  - 
187*2 .  . 
1873. . 
1ST  4.  . 
1875  - 
187«.  - 
1877.  . 

i*r». 

1881. 

1883. 

1883. 

1884- 

188S 

188«- 

1887 

1883. 

18S» 

180O 

1W1 


Gallons  of  Water      Cost  of  Fuel 


Pumper. 


2  Vo-)  0,271 
1,743 

as*,  124.306 

N*7. 100,523 
7  IP. 001 .2^7 
:  82,  *  12. 5*7 
87*\0SMM 
MM>.  129,4  23 

wiuuv>29 
1.035.70*013 

1.049.&M.8H7 

1,066.645,125 
1,946,810,325 

fl,8Q0j50,40fi 
4.207.454.2*1 

4.ofl5,r{4.*:o 

4  VI*  v..  '  iii 
4,345.?«3,H30 

5,12a,  5W.no 
fc488.NA.8lA 
6,513. 127  JitiH 
ft.SM.|NK>,r42 

sr,:n.nii.Ni> 
9*580 
in  "fi. 57 1.254 
J3J6S.KVJ.W8 

1«.87M84,»W 
12,130  014,532 
12,057,261 ,236 
12.470.6]  2,482 


Consumed. 


S2.129 
2,271 
3.325 
4,017 
3,9  8 
8.555 
3,194 
4,196 
4.414 
3.150 
4,«'0 
7,047 
7,372 
9,349 
10,121 
11,379 
11,247 
12.713 
14.681 
17.786 
20,2*3 
20,4<1 
21.398 
19,882 
17.433 
10,948 
11.219 
12,276 
16,556 
18.156 
16,495 
19,877 
21,341 
20,887 
85,8*2 
39,568 
84,413 
81.852 


87 
31 
81 
44 
20 
20 
15 
21 
07 
95 
86 
62 
89 
16 
82 
23 
92 
78 
05 
86 
80 
71 
98 
89 
72 
82 
51 

eo 

63 
16 
99 
07 
48 
24 
83 
66 
81 
40 


81,031  40 
27,479  93 


Average  daily 
delivered. 


646,411 
931.594 
1,030.8*  6 
1,4H7.148 
1,896,231 
1,909,887 

I,  967.878 
2,142,774 
2,3*1580 
2.452,409 
2,725,878 
2,H37,803 
2.F39.078 
2,875.883 
3.277,583 
3,905,576 
4,507,218 
4,511.809 
5,11 2, 4*8 
6,301,782 
7,601,892 
8.762,728 
9.0K350 

II,  527,272 
11.107.499 
11,543.123 
11,906,1^6 
14,053,698 
15,172,086 
17,926,377 
17.261,440 
20,217,384 
23,253,044 
27,317,841 
2^,976,907 
86,079,168 
39.397,718 
35,274,888 
88.909.067 
83,038,592 
84.1H2,499 
38.021,855 
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The  following  tables  show  in  detail  the  work  done  by  each 
engine  each  month  of  the  year. 

ENGINE  No  1. 


MONTHS. 


January   

February.. . . 

March  

April  



June  

July  

August  

September . . 

October  

November . . 
December. 


Total  . 


Revolu- 
tions. 


110,149 

105.S07 
851.852 
47.294 
211.2*4 
804.298 
147,859 


2,297,773 


Gallons. 


502.016,400 
to4.478.120 
449,409,540 


170.510,052 
803.109.236 
389.8n6,Hil6 
78,211.112 
3a6.V8H.ttH4 
470.952.684 
288,885,732 


8,469,489,056 


Gallons 
of  OIL 


63.620 
65.487  I 
54,263  ! 


21.155  | 
87.513  1 
49.800  , 
0.180 
39.630  ! 
62.530 
30.514 


Co*t  of 
Oil 


$054  80 

1,0V)  93 
673  64 


Duty. 


76.X11.7R 
81.006,081 
7S.755.lt4 


840  60 
001  44 

703  :» 
142  42 
6IH  22 
075  46 
476  01 


76ftl!.*a 
78. 134.671 
76  505.442 
77.V6.314 
*3 

74.X6M.070 
71.042,150 


433.172  i    $6,829  73 


ENGINE  No.  2. 


January  . . . 
February... 

March  

April  

**J  

June  

July  

August  

September 
October.... 
November., 
December  . 

Total  


456 

260,763 

407,  MM.  488 

51,600 

$774  00 

,  76,311.775 

672 

405,270 

651,671,160 

76.V66 

1.835  OH 

*«l.S»7.t45 

624 

856.131 

49i  61 

50.329 

055  20 

>,71N,527 

426 

85 

306,885 

84  40 

80,112 

484  80 

77.904  599 

581 

45 

851,066 

m .  e>6 

53  822 

H66  53 

76,6  7.288 

465 

05 

081,771 

4&'*9t7i768 

52,130 

8t9  29 

7X114.764 

100 

85 

50,668 

KVWM44 

12.182 

W  88 

75.510.600 

77.^70,671 

488 

15 

0K3.188 

456,986,904 

56.782 

885  74 

481 

40 

262,751 

4fc.vn.ii08 

51.205 

70S  70 

7O.H20.581 

744 

886,180 

64  40 

82.440 

1,286  47 

72,862,764 
71.048.280 

534 

291,688 

89  92 

47.276 

787  40 

782 

45 

419,147 

n  88 

45,534 

710  88 

70,866,  lit 

6,801 

40 

8,654,808 

4,9*7,706,752 

610,886 

•0,769  00 

ENGINE  No.  3. 


January 
February . . 

March.  

April  

June  

July  

August  

September . 

October  

November . 
December  . 


Total  

Acrrecate 


886 

.... 

806,000 

878,480,000  ,  47,880 

$708  80  TtvSnjBt 

1 

288 
720 
482 
408 
744 
744 
504 

151,441 
410.225 
249.070 
941.660 
422,560 
424,016 
884,105 

972,503.800  89.013 
78H, 405.000  '  90,115 
449.046.000  55,893 
484.088  000  1  53.880 
760.608,000  08,189 
788.28^,800  ,  05,190 
511,551.000  i  61,868 

690  90  78,744,889 
1,460  85  77.WW8 

886  76    76  809,466 

SOT  46  791104.081 
1.896  16  76,505,990 
1.484  96  77.674*499 

986  89  , 70.848,880 

438 
744 

5,853 

282  262 
416,014 

418^071,666  i  6fil?ii 
748.895.800  1  101,180 

880  47  71.84S.7fJ 
1.878  69  |  7O.4S4J0T 

56 

8,080.178 

5,470,691.400  ,  880,980 
18,877,077.808  |  1.748,790 

$10,881  80  J  

16,041 

8.001,854 
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Fuel  oil  consumed   $27,479  93 

Salaries,  engineers  and  firemen   16,571  59 

Consulting  engineer   1,200  00 

Coal  for  pumping  oil   72  05 

Printing  and  stationery   24  15 

Material:  rags,  waste,  polish,  etc   288  18 

"      valves,  gaskets,  grate  bars,  etc   280  W 

Repairs,  boilers  and  machinery   185  71 

Lubricants...   251  4ft  ' 

Tools  and  repairs   115  45 

Medical  attendance  (injury  by  accident  in  1892)   20  50 

Ice   20  80 

Horse,  harness  and  repairs   57  55 

Horse-feed,  shoeing,  etc   62  50 

Street  car  tickets   10  00 

Expense  on  electric-light  plant   5518 


$46,546  01 


Tost  per  million  gallons,  $3.85.  Engines  No.  1  and  2  were  run  part 
of  the  year  with  one  pump  detached. 

The  tables  show  that  the  water  pumped  during  the  year  is 
13,877,977,208  gallons.  The  total  expense  for  pumping  water 
i*  $46,546.01,  making  cost  per  million  gallons,  $3.35.  Our 
average  pressure  during  the  year  has  been  higher  than  ever 
before,  and  the  cry  of  short  supply  is  very  seldom  heard. 

The  engines  and  boilers  have  had  only  minor  repairs  during 
the  year,  but  the  boilers  will  need  some  repairs  soon;  other- 
wise we  are  now  in  fair  condition. 

It  is  often  necessary  to  reduce  the  capacity  of  the  three 
engines  now  in  operation,  at  such  seasons  of  the  year  when 
the  demand  is  at  the  minimum.  This  can  only  be  done  by 
stopping  the  engines,  pumping  out  the  well  and  disconnecting 
one  of  the  pumps,  at  a  loss  of  considerable  time  and  expense, 
besides  leaving  the  engine  in  a  crippled  condition.  As  a  mat- 
ter of  safety  and  economy,  I  would  recommend  putting  in  a 
connection  between  the  pumps,  with  valves  so  arranged  that 
the  engines  could  be  changed  from  one-half  to  full  capacity 
without  stopping.  / 
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We  have  had  nearly  two  years'  experience  with  erode  oil 
for  fuel.  It  is  very  convenient,  and  also  economical,  as  the 
following  facts  show:  Oar  daily  average  for  1893  is  38,021,855 
gallon*,  which  nearly  equals  the  daily  average  for  1888,  when 
the  cost  for  coal  was  $39,568.66,  whereas  this  year  the  cost  for 
oil  is  $27,479.93,  making  a  saving  of  $12,088.73,  which  we 
think  is  remarkable,  considering  the  fact  that  we  have  pumped 
against  a  pressure  of  125  feet  -during  the  warm  days  of  sum- 
mer, whereas  we  formerly  pumped  against  only  116  feet.  We 
expect  to  make  a  still  further  reduction  the  coming  year,  when 
our  new  triple  expansion  engine  is  ready  for  use,  which  we 
expect  will  be  the  latter  part  of  January.  This  will  add 
twenty-four  million  gallons  to  our  maximum  daily  capacity, 
which  will  then  be  one  hundred  and  two  millions. 

This  engine  is  considered  the  most  economical  pumping 
engine  made,  and  may  be  described  as  follows:  Vertical 
triple  expansion  high  steam  cylinder  28  in.,  intermediate  48  in., 
74  in.  in  diameter,  with  a  stroke  of  sixty  inches.  The  steam 
cylinders  are  steam  jacketed  and  covered  with  non-conductinjj 
material,  with  black  walnut  in  narrow  strips  fastened  on  with 
nickle-plated  band 8  and  screws.  The  cylinders  are  fitted  with 
the  Reynolds-Corliss  valve  gear,  especially  arranged  for  thia 
type  of  engine,  having  independent  adjustable  cut-offs  for  each 
cylinder.  There  are  three  pumps  located  beneath  and  directly 
in  line  with  the  cylinders.  The  pump  plungers  are  rigidly 
connected  to  the  steam  piston  by  means  of  four  steel  distance 
rods,  passing  directly  from  the  cross-heads  to  the  pump  plan* 
gers.  The  pumps  are  of  the  single-acting,  out  side- pack  enJ 
plunger  type,  each  pump  having  one  plunger  36  in.  in  diameter, 
<H)-in.  stroke.  The  suction  pipe  is  48  in.  and  discharge  42  in.  in 
diameter.  The  condenser  is  of  the  jet  type.  The  main  shaft 
18  in.  diameter,  journal  16  in.  and  24  in.  long.  There  are  three 
cranks,  set  at  angles  of  120  degrees  apart;  two  fly  wheels,  20 
feet  in  diameter,  weighing  25  tons  each.  Steam  will  be  sup- 
plied by  four  horizontal  tubular  boilers,  62  in.  diameter,  20  feet 
long,  each  boiler  containing  forty-nine  4-in.  tubes.  The  boilers 
are  constructed  of  the  best  flange  steel,  60,000  pounds  tensile 
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strength,  thoroughly  braced  and  stayed  to  carry  a  working 
pressure  of  125  pounds  per  square  inch.  The  boiler  fronts  are 
of  cast  iron.  The  engine  is  nearly  completed,  and  I  am  satis- 
fied will  prove  a  great  saving  in  fuel,  and  also  give  us  the 
benefit  of  higher  pressure  when  needed. 

It  is  very  frequently  necessary  to  raise  the  pressure  higher 
than  our  stand-pipe,  and,  as  the  stand-pipe  does  not  relieve  the 
engines,  I  would  recommend  connecting  the  30-inch  main 
thereto,  through  a  weighted  relief  valve,  direct  to  the  waste, 
and  discontinue  the  use  of  the  stand-pipe  altogether. 

The  buildings  have  recently  been  painted  and  striped, 
greatly  improving  their  appearance.  Removing  the  old 
wooden  shed  and  using  part  of  our  coal  shed  for  a  blacksmith 
shop,  horse  stable  and  store  room,  is  a  decided  improvement. 

For  fire  protection  and  washing  out  wells,  I  would  recom- 
mend extending  the  4-inch  water-pipe  to  the  south  end  of 
the  shed  and  setting  a  fire  hydrant. 

You  will  notice  the  duty  has  fallen  off  during  the  cold 
weather,  which  may  be  accounted  for  by  the  additional  space 
heated  by  steam. 

Inlet  pipe  number  two  has  been  out  of  use  for  some  time, 
being  reported  in  a  leaky  condition  by  submarine  diver  Dwyer. 
As  it  is  necessary  to  use  three  inlets  at  times,  I  would  recom- 
mend having  this  pipe  relaid  the  coming  season. 

Respectfully  submitted. 

URIAH  GOULD, 

Engineer. 


REPORT  OF  THE  SUPERINTENDENT  OF  GROUNDS. 


lb  the  Honorable  ilie  Hoard  of  Water  CbmmMoner$: 

Gentlemen — In  submitting  my  report  for  the  year  1893,  I 
wish  to  say,  first,  that  the  Park  is  rapidly  growing  in  popularity. 
Visitors,  the  past  season,  far  outnumber  those  of  former  years, 
and  many  expressed  themselves  as  delighted  with  the  arrange- 
ment of  flower  beds  and  the  general  care  of  the  Park.  The 
greenhouse  built  in  the  fall  of  1802  has  been  of  great  value, 
enabling  us  to  make  a  floral  display  equal  to  any  in  the  city. 
When  the  different  improvements  begun  this  season  are  com- 
pleted, which  we  hope  will  not  be  later  than  June  15th,  the 
lltirlbut  Park  will  be  one  of  the  most  attractive  iu  the  city. 

The  Hurl  but  Memorial  Gate,  with  a  frontage  of  one  hun- 
dred and  thirty-two  feet,  and  fifty  feet  high,  is  certainly  one 
of  the  finest  structures  of  stone  and  iron  to  be  found  in  this 
country. 

The  iron  fence  along  the  front,  extending  back  one  hundred 
f*  vi  on  the  east  and  west  lines,  adds  very  much  to  the  appear- 
ance of  the  grounds. 

The  waterway,  or  canal,  now  being  cut  from  the  river 
through  what  has  been  heretofore  low  marsh,  so  as  to  leave 
o  small  islands,  practically  reclaims  this  whole  section  of  the 
inds,  and,  instead  of  rank  growth  of  flags  and  stagnant 
*rer,  we  will  have  a  beautiful  winding  canal,  where  row-boat* 
may  come  well  up  into  the  Park.    When  this  part  of  the 
grounds  is  properly  graded  and  trees,  shrubs  and  flowers 
I  i tinted,  it  will  be  one  of  the  pleasantest  parts  of  the  Park. 

Removing  the  unsightly  old  coal  tramway  and  dock,  and 
sloping  the  canal  bank  to  the  water's  edge,  changes  very  much 
**  appearance  of  this  part  of  the  grounds     What  has  hereto- 
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fore  been  a  storage  place  for  old  pipes,  lumber,  iroD,  etc.,  will 
be  beautiful  lawn,  walks,  trees,  shrubs  and  flowers. 

The  new  addition  to  our  greenhouse  will  double  the  former 
capacity,  and  give  us  an  opportunity  to  increase  our  floral  dis- 
play in  keeping  with  other  improvements. 

There  is  now  needed  a  suitable  toilet  room  for  ladies,  and 
also  a  shelter  for  horses  and  carriages.  Part  of  the  space  be- 
tween the  coal  sheds  could  be  covered  with  corrugated  iron 
roof,  supported  on  iron  posts,  and  would  make  such  shelter 
with  very  little  expense. 

The  inventory  of  tools  and  implements  in  this  department 
accompany  this  report. 

Very  respectfully, 

E.  A.  SCRIBNER, 
Superintendent  of  Grounds. 


REPORT  OF  THE  SUPERINTENDENT  OF  EXTENSIONS. 


Detroit,  January  2d,  1894. 
To  the  Board  of  Water  Commimoner$ : 

Gentlemen — In  accordance  with  the  regulations  of  your 
Honorable  Body,  I  have  the  honor  of  presenting  my  annual 
report,  relative  to  the  general  condition  and  progress  of  the 
work  in  this  department. 

During  the  year  just  closed,  not  less  than  thirty-two  miles 
of  extensions  have  been  made  to  our  pipe  age. 

It  had  been,  I  believe,  the  desire  of  your  Honorable  Body,  to 
make  the  general  expenses  of  the  Works  for  the  year  just  closed, 
as  light  as  possible.  It  would,  however,  seem  from  the  above 
mentioned  mileage  laid,  that  so  far  as  this  department  wan 
concerned,  it  had  failed. 

It  is  somewhat  difficult  to  approximate  very  closely  the 
probable  outlay  of  this  branch  of  the  work  at  the  commence- 
ment of  the  year,  it  being  largely  governed  by  the  number  of 
calls  during  the  year  for  extensions. 

The  calls  for  extensions  for  the  past  season  have  been  more 
numerous  than  the  times  would  seem  to  demand.  Should  the 
coming  season  be  one  of  increased  activity,  I  anticipate  no 
very  great  abatement  to  this  branch  of  the  work,  and  from 
the  large  amount  of  unoccupied  land  in  the  recently  annexed 
territory,  we  may  expect  to  receive  numerous  calls  for  exten- 
sions. The  work  in  this  department  has  compassed  nearly  500 
points  or  lines  of  extensions,  the  chief  of  which  have  been  the 
extension  of  the  Abbott  street  line  of  24-inch  main;  this  was 
extended  on  Tenth  street  to  Michigan  avenue,  and  from  this 
point  to  Vinewood  avenue,  connecting  with  the  24-inch  main  io 
said  avenue.  The  16-inch  main  in  Park  street  was  aluo  ex- 
tended in  Maid  street  to  Columbia  street,  and  in  this  street 
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westward  to  Cass,  thence  north  on  Cass  to  Oilman  street,  and 
on  Gil  man  and  Cherry  streets  to  Seventh  street;  from  this 
line  a  12-inch  main  was  laid  in  Sixth  street  to  Bagg  street, 
connecting  with  the  24-inch  in  Bagg  street. 

A  line  of  10-inch  main  was  laid  in  the  more  easterly  por- 
tion of  the  city,  this  line  was  laid  in  Meld  rum  avenue,  con- 
necting with  the  42-inch  main  in  Jefferson  avenue,  thence 
running  south  to  Wight  street,  and  from  this  point  westward 
to  McDougali  avenue,  thence  south  to  Guoin  street,  and  in  this 
street  westward  again  to  Orleans  street,  connecting  with  the 
10-inch  main  at  this  point. 

In  addition  to  the  foregoing,  a  few  of  the  lines  recom- 
mended in  last  year's  annual  report  by  the  Fire  Department 
and  myself,  have  in  part  been  complied  with.  These  are  as 
follows:  A  10-inch  main  in  State  street  from  the  30-inch  in 
Washington  avenue  and  State  street  to  Cass  street,  connecting 
with  the  10  inch  in  Cass  street.  An  8-inch  main  in  Monroe 
avenue  from  Randolph  to  St.  Antoine  streets,  connecting  with 
nil  the  lines  crossing  the  same.  Also  an  8-inch  main  in  Eliza- 
beth street,  from  Cass  to  Grand  River  avenues,  connecting 
with  the  Cass  and  Grand  River  avenue  mains.  A  short 
section  of  8-inch  was  also  laid  iu  Forest  avenue,  from  Trum- 
bull to  Avery  avenues.  An  8-inch  main  was  laid  in  Wabash 
avenue  from  the  30-inch  in  Buchanan  street  to  Lake  Shore  R. 
R.  A  short  section  of  10-inch  was  laid  in  Hamilton  Boulevard, 
from  Hazlewood  to  Bancroft  avenues.  A  section  of  the  pro- 
posed 10-inch  in  St.  Aubin  avenue  was  also  laid  from  the 
24- inch  main  in  the  N.  Boulevard  to  Trombly  avenue,  and  from 
which  a  line  of  8-inch  pipe  was  laid  in  Trombly  avenue  to 
Russell  street.  A  short  section  of  8-inch  pipe  was  laid  in  Oak- 
land avenue  from  Englewood  avenue  north  to  the  city  limits. 
A  few  lines  of  6-inch  pipe  were  laid  in  the  following  places: 
Hastings  street  from  the  N.  Boulevard  to  Trombly  avenue; 
Piquet te  avenue  from  Beaubien  to  Russell  streets;  and  Adair 
sm-et  from  Jefferson  avenue  to  south  of  Wight  street. 

In  addition  to  the  above,  quite  a  number  of  special  lines  of 
6  inch  were  laid. 
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RECOMMENDATIONS. 
I  would  respectfully  recommend  that  the  following  line* 
may  be  laid  for  a  more  general  supply  and  for  better  fire  pro- 
tection. 

Appended  are  a  few  locations  which  I  believe  are  worthy 
of  your  prayerful  consideration,  and  which  have  been  greatly 
overlooked  in  the  anxiety  to  care  for  the  more  business  por- 
tions of  the  city.    The  following  are  a  few  of  this  order  : 

Second  street;  from  Fort  to  alley  south  of  Abbott  street, 
distance  900  feet. 

Third  street;  from  Fort  to  Abbott  streets,  distance  about 
1,030  feet. 

Fifth  street;  from  alley  south  of  Howard  to  Labrosse 
streets,  distance  about  1,125  feet 

Sixth  street;  from  Abbott  to  alley  north  of  Labrosae  street, 
distance  about  825  feet. 

Eighth  street;  from  Fort  to  Baker  streets,  distance  about 
2,025  feet. 

Trumbull  avenue;  from  Fort  to  alley  south  of  Abbott 
street  and  from  Abbott  street  to  Michigan  avenue,  distance 
about  2,500  feet. 

There  are  now  no  water  mains  within  the  above-mentioned 
distances,  the  supply  of  water  is  through  the  alleys,  most  of 
which  are  4  inches  in  diameter.  Each  of  the  above-mentioned 
linen  would  have  a  direct  connection  with  the  24-inch  main  in 
Abbott  street,  and  a  few  with  the  16-inch  main  in  Fort  street. 

I  again  mention  the  following  lines,  which  appeared  in  last 
annual  report  of  recommendations: 

Twelfth  street,  from  Howard  to  Baker  streets.  This  street 
is  densely  built  up  with  residence  property,  and  at  Howard 
street  are  several  large  manufactories.  A  larger  main  should  be 
laid  than  the  one  now  in  use;  the  present  one  is  only  4  inches. 
It  would  greatly  improve  this  section  if  a  line  of  pipe  should 
be  extended  along  Abbott  street  from  the  24-inch  main  at 
Abbott  and  Tenth  streets  to  Twelfth. 

I  am  still  of  the  opinion  that  the  laying  of  a  12-inch  pipe 
in  Commonwealth  avenue  from  the  30-inch  main  in  Brigham 
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street  to  Kirby  avenue,  is  a  wise  thing  to  do,  as  recommended 
i  year  ago,  and  from  which  the  laying  of  an  8-  or  10-inch  in 
Kirby  avenue  from  Grand  River  to  Woodward  avenues.  This 
arrangement  would  make  a  splendid  cross-feed  to  the  inter- 
secting lines,  and  should  it  be  needed  to  lay  for  better  fire  pro- 
tection in  the  immediate  streets  crossing  Commonwealth 
avenue,  this  would  be  an  excellent  feeder  in  this  locality.  The 
line  in  Commonwealth  avenue  is  about  3,200  feet,  and  the  one 
in  Kirby  avenue  would  be  about  8,500  feet.  A  similar  line  to 
this  would  be  well  to  consider  for  the  east  side,  extending  to 
and  connecting  with  the  30-inch  main  in  Collins  street. 

I  would  again  mention  Park  street.  There  is  but  a  4 -inch 
pipe  in  this  street  from  Henry  to  Peterboro,  and  also  in  the 
intervening  streets  crossing  Park  street;  this  street  is  densely 
built  up  and  should  have  better  fire  protection.  This  line  would 
have  a  direct  connection  with  the  24-inch  in  Bagg  street  and 
the  16- inch  main  at  Park  and  Columbia  streets. 

John  R.  street,  from  Piquette  avenue  to  N.  Boulevard.  This 
would  connect  direct  with  the  24-inch  main  in  said  Boulevard 
and  would  cross  the  tracks  of  the  L.  S.  &  M.  S.,  D.  &  B.  C, 
G.  T.  and  Belt  Line  R.  R's,  insuring  an  ample  supply  of  water 
for  this  very  desirable  business  centre,  as  well  as  for  efficient 
fire  protection. 

There  are  a  number  of  others  which  might  be  added  to  the 
above,  which  were  mentioned  in  the  last  annual  report. 

Toledo  avenue,  from  Hubbard  avenue  to  Twenty-fourth 
street,  distance  about  1,575  feet.  By  the  laying  of  this  line  we 
should  get  a  direct  connection  with  the  24-inch  in  Vinewood 
avenue,  and  would  give  a  better  circulation,  curing  one  or 
more  dead  ends,  and  furnish  a  better  supply  for  fire  protection. 

Sullivan  avenue,  from  the  N.  Boulevard  to  Baltimore 
avenue,  distance  about  750  feet.  This  would  also  give  a  direct 
supply  from  the  24-inch  main  in  the  said  Boulevard,  thereby 
adding  greatly  to  the  supply  for  fire  protection  and  curing 
dead  end  at  Milwaukee  avenue. 

Appended  is  a  tabulated  statement  of  the  pipeage  now  in 
use  classified  by  its  diameters  and  lengths. 


•Mj  FORTY-8KCOND  ANNUAL  REPORT  OF  THE 

PIPEAGE. 

The  amount  of  distribution  pipe  and  mains  laid  and  re  laid, 
mud  iron  and  wood  pipe  discontinued  during  the  past  season,  is 
as  follows:  Total  iron  pipe  laid  and  relaid,  32tffo  miles,  of 
which  687  feet  were  relaid  and  1368  feet  were  laid  for  private 
use.  Iff f(-  miles  of  wood  and  6/yW  miles  of  iron  pipe  were 
discontinued,  making  the  net  increase  of  the  pipeage  24^|JJ 
miles.  Thin  amount  added  to  the  measured  lines  of  iron  and 
wood  pipe  connected  with  the  works,  will  make  the  total 
length  455±}§4  miles,  of  which  452JJJJ  miles  are  iron  and 
3?f8o  mile*  are  wood  pipe. 

Which  in  detail  is  as  follows: 


«          p..  Measured  Added  Discontinued    Total  Lcmti 

vZ^JJl  Length  ik  Feet  Length  in  Feet  Lenoth  in  Feet  in  Fkrt 

in  inches.  i802.            for  1893.            won  1SW.  worn  lHtt. 

I 

45  103    108 

42  44,909                218   ,  45,127 

36  715    715 

30  49,337    49,837 

24  75,174              9,687                48      '  84, HIS 

20  461    461 

18  87    87 

16  32,319      1        4,500      '           42  36,777 

12  ,        6,598              1,880                84  8,444 

10  104,259            10,846                96  114.50* 

8  218,01)5              8,759            7,059      '  219.795 

6  805,571           115,636            3,799  917,408 

4  832,406            16,857           17,415  831, *48 

3  !      78,367              1,368      ,      8,433  76,902 

2  2,820   2,8*0 


Total, 
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It  is  very  gratifying  to  know  that  the  log  or  mood  pip«* 
system  is  rapidly  disappearing.  From  the  table  of  pipeage  we 
see  recorded  but  a  little  over  three  miles  now  in  use;  and  yet 
this  system  of  logs  laid  for  the  conveyance  of  water  ha*  greatly 
added  to  the  growth  of  the  city  and  comfort  of  its  citizens,  and 
from  the  fact  of  its  slight  cost,  as  compared  with  the  cost  of 
iron  pipe  of  that  early  day,  the  out-lying  streets  and  the 
greatly  scattered  dwellings  could  not  be  reached  without  a 
burdensome  expense  to  the  water  takers. 

Our  3-inch  iron  pipe  is  also  diminishing  in  length  from 
year  to  year,  giving  place  to  pipe  of  larger  size,  and  whatever 
of  this  size  may  appear  in  our  reports  as  being  laid,  it  shoaM 
be  remembered  that  it  is  not  laid  in  any  public  street  or  alley, 
but  is  laid  for  some  minor  purpose. 

The  adoption  of  this  size  pipe  in  the  early  past  was  to  take 
the  place  of  the  logs,  this  being  the  most  economic  size  for  the 
times;  and  while  some  of  the  lines  of  this  size  may  at  this  late 
day  seem  very  small  for  the  streets  in  which  it  is  laid,  tbeae 
streets  were  but  little  built  upon,  and  might  well  be  called 
suburban  localities.  The  policy  of  the  Board  at  that  time  wu, 
that  as  the  city  developed  in  size  and  wealth  it  would  be  better 
able  to  lay  large  mains. 

During  the  past  year,  536  water  gates  have  been  sot  and  >5 
reset;  550  were  for  street  shut-offs  and  62  for  blow-off* ;  55 
were  taken  out.  These  were  taken  out  either  for  repairs  or  to 
be  replaced  with  larger  gates,  on  lines  replacing  smaller  pipe. 
The  following  is  a  tabulated  statement  of  the  kind,  *iz«*  and 
number  of  the  herein  mentioned  gates: 


BOARD  OF  WATER  COMMISSIONERS.  93- 


TABLE  OP  NEW  GATES  SET  FOR  SHUTOFFS.  ' 


No.  of 

€*ch                       NAME  OF  GATE. 

SIZE. 

REMARKS. 

ktod. 

4«-in. 

oet  tor  Dnut-ons. 

1                     14                               «  «                          «  1 

l«-in. 

r           • .                  * «               « i 

1  A  in 

11            *(                  «.  <t 

Q  in 

o-in. 

<MV             »<                      4.  «< 

A  in 

o-in. 

< «  44 

J 6                .«  .« 

4-in. 

a          <«                . «  <« 

H  in 

o-m. 

10  Michigan  Brass  and  Iron  Works  

20-in.. 

7       44              "  "   

16-in. 

a  it 

5                     44  44   

12-in. 

24       44              44  44   

10-in. 

17       44              44  44   

8-in. 

m   

6  in 

(«  4< 

2  "   

6-in. 

For  Blow-offs. 

28       44              44  44   

4-in. 

65       44              "  14   

4in. 

For  Shut  offs. 

586  Total. 



TABLE  OP  OLD  GATES  RESET  FOR  SHUT  AND  BLOW-OFFS. 

5a  of 

weh                    NAME  OF  GATE. 

SIZE. 

REMARKS. 

kind. 

42-in. 

Reset  Shut-off. 

1  Eddy  

24-in. 

8-in. 

13      ««          ««  "   

4-in. 

2 

4-in. 

Set  for  Blow-off. 

2  Galvin  Bros  

4  in. 

Reset  Shut- off. 

4-in. 

5  i  » 

4-in. 

Set  for  Blow-off. 

7  1  Pittsburgh  

4-in. 

<t  << 

1  Ludlow  

6-in. 

•  <  <« 

6'  •«   

4-in. 

«4                             1  ( 

85  ,  Total. 
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TABLE  OP  GATES  TAKEN  OUT. 


No.  of , 

each  NAME  OF  GATE.  KIZE 
kind 

8  Flower  Bros   8  to 

8  Flower  Bros   *to. 

1  Flower  Bros   3  to 

1  ,  Eddy   8  to 

1  Eddy   6-to 

4  Murdock  Valve  Company   <*-to 

15  Murdock  Valve  Company   4  to 

5  Pittsburgh   4-to 

4  Galvin  Bros   4- in 

5  Ludlow   4-to 

8  Michigan  Brass  and  Iron  Works   4-to. 


55 

There  are  now  4,8(57  stop  gates  in  use  in  the  main*  and 
distribution  pipes,  ranging  in  sizes  from  3  to  42  inches,  and,  in 
addition  to  this  number,  we  have  667  blow-off  gates;  the?*  are 
not  all  located  at  dead  ends,  many  of  which  are  permanent,  m*i 
at  special  points  along  the  lines  of  pipes. 

The  appended  table  gives  the  length  of  3,  4,  6,  H,  1*2  and 
16-inch  pipe,  and  logs  which  have  been  replaced  with  pi|>e  <»f 
larger  size,  in  detail,  as  follows: 
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Size  or  Pipe  Laid. 


4-inch 

«  44 

6  44 

6  44 

8  " 

8  " 

8  44 
10 

10  " 

10  44 

12  " 

16  " 

16  44 

16  44 

16  " 

24  44 

24  44 


iron  pipe. 


Size  or  Pipe  and  Loos 
Replaced. 


3-inch  iron  pipe. 

3  "      44     44  . 

4  44  44  44  . 
Log  pipe  


Length  or  Pipe 
Laid. 


4-inch  iron  pipe. 

6  44  44  . 

3  44  "  44  . 

4  44  44  . 
6  44  44  44  . 
4  44  41  *4  . 
4  44  44  44  . 
8  44  "  44  . 

12  

16  44  44  M  . 

6 4  . 

8  


Total. 


24  feet. 

3,084  41 

5,907  44 

5,723  44 

2.407  44 

2,640  44 

125  44 

325  44 

2,718  44 

2.624  44 

1,650  44 

4,500  44 

38  44 

34  44 

42  44 

1,050  44 

7,021  44 

39,912  44 


There  were  connected  with  the  water  mains  46  hydrants 
and  15  reservoirs,  making  the  total  number  now  in  use  2f33H 
hydrants  and  494  reservoirs. 

We  have  this  year  done  considerable  horizontal  boring 
under  our  asphalt,  brick  and  wood  pavements,  having  a 
cement  concrete  foundation,  and  also  under  the  earth  embank- 
ments of  the  railroad  tracks.  A  machine  for  this  purpose  was 
constructed,  whereby  we  have  accomplished  this  work  very 
successfully.  The  machine  is  driven  by  steam  power,  a  small 
portable  engine  and  boiler  doing  the  work. 

The  use  of  this  machine  has  saved  much  annoyance  to  the 
traffic  on  our  busy  street  crossings,  also  at  the  railroad  cross- 
ing, as  would  otherwise  be  had  were  we  to  make  an  open 
trench  as  formerly,  for  our  pipe-laying  at  such  points.  We 
have  bored  for  pipe  from  6  to  16  inches,  the  hole  being  of 
sufficient  size  to  allow  the  hub  of  the  pipe  to  pass  freely 
through  the  hole,  the  barrel  of  the  pipe  being  lagged  out  to 
the  size  of  the  hub  with  pine  scantling  of  proper  size. 
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There  are  quite  a  number  of  pipe  lines  crossing  the  Chene 
street  30-inch  main  that  are  not  as  yet  connected  with  the 
same  which  it  would  be  well  to  connect,  and  a  few  on  the  east- 
erly end  of  the  upper  42-inch  main  in  Maok  avenue.  Quite  a 
number  of  streets  have  been  opened  along  these  lines  since  the 
mains  were  laid. 

REPAIR  DEPARTMENT. 
This  department  of  the  Works  has  received  its  usual  and 
efficient  attention  to  the  many  items  of  work  coming  under  its 
care.    The  foreman  and  men  are  deserving  of  much  credit  for 
their  efficient  services. 

I  am  glad  to  say  that,  while  there  have  been  quite  a  few 
breaks  in  our  pipeage  during  the  past  season,  only  two  have 
occurred  in  the  larger  mains.  These  were  promptly  met;  no 
serious  damage  resulting  from  either  of  them,  other  than  the 
bursting  of  the  pipe.  The  one  in  the  24-inch  main,  Kast  Con- 
gress street,  was  found  split  near  its  lower  side  about  4  feet  of 
its  length.  The  defective  piece  was  cut  out  and  a  new  piece 
inserted  and  sleeved  up.  The  one  in  Vinewood  avenue  was 
found  ruptured  concentric  with  the  axis  of  the  pipe,  the 
ground  having  settled  at  this  point  from  the  building  of  a 
main  sewer,  which  caused  the  rupture.  VVe  were  enabled  to 
make  repairs  without  having  to  shut  off  the  flow  of  water  m 
the  mains — a  few  pine  wedges  were  driven  in  the  opening  and 
I  boiled  sleeve  leaded  in  and  calked  on. 

PUMPING  WORKS. 

Force  Main*. — The  alterations  in  the  42-inch  mains  men- 
ioned  iu  the  last  annual  report,  have  been  made;  the  arrange- 
ment being  such  that  either  of  the  engines  can  be  run  in 
conjunction  with  or  independent  of  each  other,  and  can  be 
used  jointly  with  either  of  the  two  mains,  or,  with  the  proposed 
third  main  when  the  same  shall  be  laid. 

There  is  still  an  apparent  need  of  a  further  change  in  the 
aain  leading  out  from  No.  \\  engine;  this  would  be  for  a  more 
lireet  flow  through  the  lower  main. 
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The  new  engine  has  been  connected  with  the  outlaying 
force  mains.  A  42-inch  back  pressure  check  valve  was  set  in 
connection  with  the  said  engine  and  mains. 

Conduit. — The  building  of  the  brick  conduit  for  the  con- 
Teyaoce  of  water  to  the  above-mentioned  engine,  was  com- 
pleted early  the  past  season,  with  all  its  appendages.  The 
south  end,  connecting  with  the  west  gate  and  strainer  well, 
and  the  north  end  with  the  suction  pipe  leading  out  from  said 
engine,  four  48-inch  cast-iron  curved  pipe  were  required  in 
making  the  connection. 

In  closing  this  report  it  is  only  courteous  to  say  that  the 
help  in  the  office  of  this  department  has  been  very  efficient. 
Transmitted  with  this  report  are  the  locations  of  the  pipes  and 
mains,  also  gates,  to  January  2,  1894. 

Respectfully  submitted, 

HENRY  BRIDGE, 

Superintendent  of  Extensions. 
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CHANGES  IN  STREET  NAMES,  SO  FAR  AS  ASCERTAINED, 
AND  THEIR  APPROXIMATE  LOCATION. 


PRKAKNT  SAM*.  FORM  BR  NAM  B. 

Avery  ave  1  Morley  st   N.  from  Lothrop. 

Bancroft  ave   ...  Williams  ave.  and  Joy  road   W.  from  Woo«tward 

Barker  ave   '  Ferry  ave   E.  from  McClellaa. 

Barry  st   Willis  ave   K.  from  M«-CIWlan 

Beamanst   Sherman  st   W.  from  ( Vane 

Belvldere  ave   Company  and  Bolde  aves   R.  of  McClellan 

Binrham  st   1  Forest  ave   E.  from  Cadillac. 

Blair  st   Palmer  ave   E  from  McCU41aa, 

Bradley  st  1  Mullett  st   W.  from  Crane 

Brock  st   Lincoln  ave.  and  Seventh  st   N.  from  Locbrop. 

Bruce  st  |  Chain  plain  st   W.  from  Crane. 

Buhl  st    Canfleld  ave   E  from  Holcorab. 

Burlfngame  ave    hnglewood  ave   W.  from  Wondvafi 

(Calumet  ave   '  Brigham  st   W.  from  Thinl  ava. 

Canton  ave    Godfrey  ave   N.  from  (Vnterliss  nl 

Carleton  st  1  Forest  ave   E.  from  Wr<*W-llan 

Carver  st   Commonwealth  ave   N.  from  lothrop 

Chapin  st   Hendrie  and  Med  bury   E.  from  Fi«**hec  ava 

Clay  ave   Pal  lister  ave   K.  from  Wo»»li»ant. 

Conger  st  ,  Pi«|uetie  ave   E.  from  Baldwin 

Cook  st  !  Poplar  st   E.  from  Welch  a va. 

Crane  ave   Ijirlede  ave   N  from  Mack 

Crary  st   ,  l  Union  ave   W.  from  Crane 

(Yesswell  st    Kit  by  ave   E.  from  Mcitrilan. 

Dallas  Mt   .Morton  *t   E  from  Riofwll* 

Deming  st   Gilliert  st   E  from  Soottm 

Dillon  ave   ,  Lincoln  ave   X.  from  ilokWu. 

IHmglas  st   Warren  ave   E.  from  MtH^leUaa. 

Duncan  st   Milwaukee  ave   E.  from  Hel«-n 

Durand  st   Maple  st   E  A  W.  from  VaaDrk* 

Eld  red  st    Chandler  st.   W.  from  Junrtna 

Emmons  st  Julia  H  st   VL  from  McClellaa. 

Erskine  st   Calhoun  st   W.  from  Gratiot 

Fairbanks  st  ;  I«afayett*  place   E.  from  s***>«tco. 

Fetch  st   Pupiette  ave   E.  from  McClellam. 

Ferry  ave  I  Kirhy  ave   E  from  Baklwta 

Finley  st   Custer  ave   W.  from  Joa  Camaaa 

Fischer  ave  ,  Javne  and  Richard  aves   X.  from  Mack 

Forewt  ave   Garfield  ave   E  from  Mil  Bellas. 

Foster  si   Heaiifait  ave   X.  from  (VourrUna  r* 

Gillett  st  I  Blaln  and  Chandler   W.  from  St  Aouta. 

Goodwin  st   Harting*  st   X.  from  Hultwxnak. 

Gordon  st  I  Warren  ave   E  from  Cadillac 

(ioethe  st   Elm  Grove  ave      W.  from  M<H*WUaa 

Granger  st   '  Palmer  a\e    E.  from  Baklwta. 

Graves  st   H anox  ic  u\e   E  from  H*4o>a»h. 

Greeley  st   Rio|>ellc  st   X.  from  Reut tar 

Greenwo**!  ave   Crawford  st   8.  from  Boulevard. 

Gruminond  ave   Cleveland  ave   W.  from  W.todwar*. 

Halgh  ave   Btgelow  and  Audrus   W.  from  Si  Auhia 

Hamilton  Boulevard..  Crawford  st   X.  from  Roukerara. 

Harper  ave   (Vnterline  r«>ad  and  Butler  ave   X.  City  line 

Hecla  ave   Harrison  ave    X.  from  Merrick  ava 

Heudrie  ave   Boulevard   E.  from  Baklwfta. 

Holcomh  ave  \cklev  ave    X  from  G  rat  kit. 

Homer  st   A/rues  ave   W  from  Crane 

Houghton  st  ,  Charles  J   E  from  H oleoma. 
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nUSKKT  KAMK.        |  FORMZR  NAMK. 

I  I  

Hyde  st  ,          Harper  and  Trombley  aves   E.  from  Helen. 

Kellogg  st   Baltimore  ave  '  E.  from  Baldwin. 

Kirby  st   Farnsworth  st   E.  from  Baldwin. 

Kitchall  st.   Riopelle  st   N.  from  Pal  lister. 

Laclede  are  Parker  ave   W.  from  Concord. 

Ladne  st  i  Trombley  ave   E.  from  Baldwin. 

Lafayette  ave  1  Volunteer  ave   W.  from  McKlnstry. 

Laferty  st   lAferty  place  !  Howard  to  M.  C.  K.  R. 

Lambert  st   Piquette  and  Kanter  aves   E.  from  Concord. 

Leach  st.   ;  Croghan  st  j  W.  from  Crane. 

Lernoult  st  :  Farnsworth  st  ,  E.  from  McClellan. 

lincoln  are.  |  Green  ave  N.  from  Holden. 

Loogyear  st   Harper  ave  ,  E.  from  Helen. 

Leasing  st    Orleans  st   N.  from  Pallister. 

Mack  are  i  Beilair  st   W.  from  Gratiot. 

Mamon  ave  !  Lincoln,  ave   W.  from  St.  Aubin. 

Mathews  st.  i  Macomb  st   W.  from  Helen. 

Maxwell  ave  Morton  ave  ,  N.  from  Gratiot. 

Merrill  st  \.j  Seventh  st   N.  from  Lothrop. 

Mfles  st   Trombley  ave  I  E.  from  Helen. 

Moffattst  I  Frederick  st   E.  from  Holcomb. 

Moriey  st   :  Avery  ave   N.  from  Lothrop. 

Morrow  st   !  Dequlndre  st   N  from  Pallister. 

Murray  st   Theodore  st   E.  from  McClellan, 

NorrHIst   Canfleld  ave   E.  from  Van  Dyke, 

Oakland  ave.   Jerome  ave   N.  from  Piquette. 

Oiney  st   Whltaker  ave   E.  from  Russell. 

Palmer  aw   Ferry  ave  ,  E.  from  Baldwin. 

Parker  ave   Belle  Isle  ave   E.  of  Van  Dyke. 

Pwkman  ave.   Irving  and  Fourth  aves   W.  from  Woodward. 

Pbelps  st    Harper  ave   E.  from  Baldwin. 

Philadelphia  ave   Moeller  st  i  E.  from  Russell. 

PoQard  st.    Horton  ave   W.  from  Jos.  Campau. 

Bansom  st.    Canfleld  ave  j  E.  from  Cadillac. 

KiTanl  st   '  Prospect  ave   '  N.  from  Pallister. 

Bohns  ave  ;  Crane  ave   N.  from  Mack. 

Seward  ave  ;  Fifth  ave   W.  from  Woodward. 

Seyborn  ave   Morross  ave   S  from  Gratiot. 

Sherwood  ave   Belleview  and  Cleveland   N.  from  Harper. 

8idney  ave   Whltaker  st   E.  from  Russell. 

Sprague  st.  i  Willis  ave  I  E.  from  Van  Dyke. 

Sunton  ave   Seventeenth  st   N.  from  Grand  River. 

Stedmg  ave    Trumbull  ave   N.  from  Holden. 

Stevens  st   Superior  st   I  E.  from  Van  Dyke. 

**uart  st  |  Superior  st  I  E.  &  W.  from  Concord. 

Sylvan  st   Gladstone  st  :  E.  from  Vinewood. 

%fresterst  I  Alexandrine  and  De  Vogaelaer.  j  E.  from  Van  Dyke. 

rsylor  ave   Raymond  ave  I  W.  from  Woodward. 

TUrteenth  st  '  Laferty  st   j  S.  from  Howard. 

Toatiave   Parker  st  i  E.  &  W.  f  rom  VanDyke. 

Valhridge  st  i  Sargent  st    j  E  from  Baldwin. 

▼rtbave  1  WUkins  ave   I  W.  from  Woodward. 

vdBngton  ave  j  Reutterst  I  E.  from  Russell. 

*HpSe  st   Frederick  st  IE.  from  Baldwin. 

*Hborst   Endicottave  '  E.  from  Lincoln  ave. 

WUard  st   Hancock  ave  ,  E.  from  Van  Dvke. 

V«Derst  I  Harper   E.  from  McClellan. 
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P1PEAGE  OF  THE  CITY  OF  DETROIT, 

ALPHABBTED  BY  8TREKT8,  SHOW  EN  G  THE  SIZE  OF  IRON  AND  WOOD  FIFE 

IN  USE. 


LOCATION. 

A  st,  Vlnewood  to  Hubbard.  

"  e.  from  Scotten  78  ft  

Aberle  are.,  e.  from  Russell  849  ft  

Abbott  «t.f  Cass  to  Tenth  

'*         w.  from  Third  80  ft  

"        alley  ■.  of,  from  Can  to  w.  line  of  Lognon  farm  

44         alley  s.  of,  crossing  Sixth  

alley  n.  of,  from  First  to  Twelfth  

Adair  st,  the  River  to  Jefferson  

Adams  ave..  John  R.  to  Randolph  

Witherell  to  Hastings  

alley  s.  ot  from  340  ft.  e.  of  Clifford  to  Cass  

44  alley  n.  of,  from  Woodward  to  100  ft.  w.  of  Cass  

Adelaide  St.,  Woodward  to  Orleans    

"  e.  from  Orleans  36  ft  

44  86  ft  e.  of  Orleans  to  Gratiot  

44  crossing  Gratiot  

Agnes  av©..  E.  Boulevard  to  Field  

Albert  st.,  Wesson  to  Hammond  

Alexandrine  ave.,  Woodward  to  Cass  

Cass  to  Third  

w.  from  Fourth  180  ft,  

160  ft.  w.  of  Fourth  to  Greenwood  

•*  8ixth  to  Seventh  

Seventh  to  alley  w.  of  Trumbull  

44  alley  w.  of  Trumbull  to  alley  w.  of  Com  moo  wealth . . 

crossing  Grand  River  

"  Woodward  to  tieaublen  

Reaubien  to  St  Antoine  

St.  Antoine  to  Russell  

'•  crossing  St.  Antoine  w.  side  

Russell  to  alley  west  of  Dubois  

alley  w.  of  Dubois  lo  Chene  and  crossing  Graady  

"  w.  line  of  Cheoe  to  w.  line  of  Qrandy  

*•  McDougall  to  alley  e.  of  

*'  alley  e.  of  McDougall  to  401  ft  e.  of  Moras  

Alfred  st.  Woodward  to  Russell  

"        Russell  to  Orleans  

44        Orleans  to  Dubois  

Alger  ave.,  16-in.  main  to  e.  line  of  Woodward  

e.  from  Woodward  614  ft  

Russell  to  448  ft.  e.  of  Greeley  

Amherst  st,  w.  from  Junction  814  ft  

'*  crossing  Campbell  

Amsterdam  st,  crossing  Woodward  w.  side  and  from  e.  to  w.  UM.Csa, 
w.  line  ot  Woodward  to  e.  line  of  Cass.  
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Annexation  st,  e.  from  Juuction  558  ft   4  iron 

AfithoD  it,  w.  from  Junction  360  feet   4  14 

880  ft  w.  of  Junction  ta960ft.  west  of  Campbell   6 

ABtfetem  st,  Rivard  to  22  ft  w.  of  McDougall   4 

Antoinette  St.,  crossing  Cass  and  Second   I  " 

'*  e.  from  Second  166  ft   3 

w.  from  Twelfth  198  ft   4 

w.  from  Wabash  188  ft   4 

14  188  ft.  w.  of  Wabash  to  Fourteenth   6  44 

44  w.  from  Fourteenth  228  ft   4  44 

44  288  ft  w.  of  Fourteenth  to  Fifteenth   6  ' 4 

44  crossing  Eighteenth,  e.  side  ,   4  44 

Arlington  pl.t  Woodward  to  Cass   4 

Arndt  st,  Gratiot  to  20  ft  e.  of  alley  e.  of  McDougall   tt  44 

44      alley  e.  of  McDougall  to  Elm  wood   3  44 

Elmwood  to  Mt  Elliott   4 

Artillery  ave.,  n.  from  River  st  515  ft   0  44 

crossing  Fort,  and  78  ft.  s.  of  to  n.  line  of  Lafayette   6  44 

s.  from  Dix  477  ft   8  44 

Aih  it,  Grand  River  to  alley  e.  of  Trumbull   4  44 

44    alley  w.  of  Trumbull  to  National   6  14 

**    Harrison  to  Twelfth   4  44 

44    Twelfth  to  alley  e.  of  Wabash   6 

"    w.  from  Wabash  148  ft   4 

44    crossing  Fifteenth  and  Sixteenth   4.  44 

44    Sixteenth  to  Seventeenth     4 

"    Seventeenth  to  Eighteenth   3  ,4 

44    e.  line  of  Eighteenth  to  alley  w.  of   4  44 

'*    e.  from  Humboldt  166  ft   8  44 

44    Humboldt  to  Sullivan...'     4 

"    w.  from  8ullivan  814  ft   3 

44    e.  from  May  bury  250  ft   4  44 

"    e.  line  of  Tillman  to  Twenty- fourth   4  44 

"    Twenty-seventh  to  Vinewood   4  " 

Atkinson  ave..  16-in.  main  to  21  ft.  w.  of  Woodward     6  44 

Atvsterst,  Griswold  to  Shelby   3  44 

Griswold  to  Bates   0 

Randolph  to  215  ft  e.  of  St  Aubin   4 

215  ft.  e.  of  St  Aubin  to  McDougall   6 

alley  s.  of,  alley  w.  of  Bates  to  Randolph   4  " 

Aodnin  st.  (in  line  of),  Clippert  to  Michigan  Brass  and  Iron  Works, 

1808ft.   4 

Aureus  st..  Twelfth  to  w.  line  of  Thirteenth   4 

ATwysre.,  crossing  Grand  River   6  44 

M        alley  s.  of  Lysander  to  125  ft.  n.  of  Putnam   6  44 

Merrick  to  845  ft.  n.  of  Kirby   6 

s.  from  Piquette  104  ft   6  44 

alley  w.  of  Lysander  to  Bunclark  court   6  44 

B  *,  w.  from  Vinewood  313  ft   4 

fcttst.,  Woodward  to  Fifteenth   24 

Fifth  to  e.  line  of  Greenwood   3  44 

'*     crossing  Greenwood  e.  side   4  44 

Bl«l*y  »ve.,  Park  to  Clifford   4 

alley  e.  of,  from  alley  n.  of  Park  to  Cass   4  44 

alley  w.  of,  280  ft.  n.  of  Clifford  to  Grand  River   4 

B*k«rit..8eventh  to  Twenty-fourth   8 
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Baker  stM  Seventh  to  Eighth  

44       Twenty-fourth  to  Vine  wood  

44       crossing  Twenty-fifth  and  Vine  wood  e.  side  20  ft. 

44        Hubbard  to  Scot  ten  

44       alley  s.  of,  Wabash  to  Fourteenth  

Baldwin  ave.,  Jefferson  to  119  ft.  s.  of  Waterloo  

44  Mack  to  s.  line  of  Warren  

44  s.  of  Gratiot  823  ft  

44  Gratiot  to  Harper  

Baltimore  are..  Woodward  to  w.  line  of  Greenwood  

44  w.  line  of  Greenwood  to  Lincoln  

w.  from  Sullivan  897  ft  

44  Woodward  to  w.  line  of  Brush  

44  crossing  Brush  w.  side  41  ft  

Bancroft  ave.,  16-in.  main  to  w.  line  of  Woodward  

Bates  st..  Atwater  to  Farmer  

44       Congress  to  Cham  plain  

Beacon  st,  Brush  to  811  ft.  e.  of  St.  Antolne  

Beals  ave.,  s.  from  Mack  1,688  ft   

Beaman  st..  Crane  to  alley  w.  of  

Beaubien  st.,  Atwater  to  Clinton  

44  crossing  Champlain  and  Gratiot  

Clinton  to  Wataon  

44  Wataon  to  Harper  

44  Harper  to  s.  line  of  N.  Boulevard  

44  s.  to  n.  line  of  N.  Boulevard  

44  s.  from  Custer  1 1 8  ft  

Beaufalt  ave.,  n.  from  Jefferson  685  ft  

566  ft.  n.  of  Jefferson  to  888  ft.  n.  of  St.  Paul. . . 
888  ft.  n.  of  St.  Paul  to  868  ft.  n.  of  Kercheval . . 

Mack  to  895  ft.  s.  of  Gratiot  

Gratiot  to  190  ft,  n.  of  Forest  

44  crossing;  N.  Boulevard  

Beaver  st.,  Twenty  seventh  to  Vine  wood  

Beech  St.,  First  to  Seventh  

Bellevue  ave.,  Jefferson  to  *.  line  of  Superior  

44  crossing  Gratiot  

44  Gratiot  to  30  ft.  s.  of  Faros  worth  

44  crossing  N.  Boulevard  

Belmont  ave.,  16- In.  main  to  e.  line  of  Woodward  

Belvidere  ave.,  67  ft.  s.  of ,  to  535  ft.  n.  of  Lorman  

Benton  st..  Brush  to  Russell  

Berlin  St.,  Gratiot  to  Jos.  Campau  

44       Jos.  Campau  to  alley  w.  of  McDougall  

44       crossing  Jos.  Campau  and  Kim  wood  

44        alley  e.  of  McDougall  to  Elm  wood  

Ellery  to  Mt.  Elliott  

Bethune  ave..  Woodward  to  Hamilton  Boulevard  

Blddle  st..  Twenty  seventh  to  190  ft.     of  Yinewood  

Blaine  ave.,  16- In.  main  to  w.  line  of  Woodward  

w.  from  Woodward  1,616  ft  

Boone  at..  croMJtlng  Collins  

w.  from  Collin*  314  ft  

w.  from  Mo  ran  **4  ft  

crowing  E.  Boulevard  e.  idde  31  ft   

Boftton  Boulevard,  crowing  Woodward  e.  from  16-ln.  main. 
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Boulevard  East  (e.  side),  255  ft.  s.  of  Jefferson  to  Congress   6  iron. 

(w.  side),  s.  from  42-in.  main  in  Jefferson  94  ft   10  " 

Ce.  side),  s.  from  Agnes  121  ft   6  ** 

Cw.  side),  Jefferson  ave.  main  to  n.  line  ; .  6  44 

Cw.  side),  n.  from  St.  Paul  62  ft   6  44 

just  s.  of  Mack  crossing  E.  Boulevard  76  ft   6 

44  (e.  and  w.  sides),  from  Mack  ave.  main  to  the  n.  line. ...  4 

Ce.  side),  s.  of  Gratiot  29  ft   4  44 

(e.  side),  n.  of  Gratiot  63  ft   6 

(w.  side),  s.  of  Gratiot  87  ft   6 

Cw.  side),  n.  of  Gratiot  48  ft   8 

"  (w.  side),  crossing  Farnsworth,  Ferry  and  N.  Boulevard  8  " 

"  Ce.  side),  crossing  Farnsworth  and  N.  Boulevard   6  44 

Boulevard  North  (n  side),  crossing  Frontenac    8  44 

"  (both  sides),  crossing  Helen,  Canton  and  Concord....  6  " 

"  (both  sides),  crossing  Belle vue,  Beaufalt  and  Meldrum  6  44 

44  (both  sides),  crossing  Mt.  Elliott,  Ellery  and  Moran. . .  6 

(both  sides),  crossing  Collins   6 

Boulevard  East  (both  sides),  crossing  Henry,  Medbury  and  Piquette   6  " 

(e.  side),  crossing  Harper,  Boone  and  Kanter   6  41 

Boulevard  North,  Collins  to  Grand  River   24 

e.  from  Mitchell  68  ft   4 

Grand  River  to  14  ft.  w.  of  West  Boulevard   16 

(s.  side).  Woodward  to  100  ft.  e.  of  Rivard   4 

"  (n.  side),  crossing  Woodward   6  44 

44  w.  from  Eighteenth  228  ft   6 

"  (n.  side),  e.  from  Grand  River  600  ft   4 . 

44  (s.  side),  crossing  Cass  and  Fourteenth   4  •* 

**  (8.  side),  crossing  Greenwood  e.  side   4 

44  (both  sides),  crossing  Eighteenth   4  " 

(s.  side),  from  e.  line  to  361  ft.  w.  of  Twelfth   4 

"  (s.  side),  from  e.  line  of  Grand  River  to  e.  side  of  W. 

Boulevard   4 

Boulevard  West  Ce.  side),  s.  from  N.  Boulevard  161  ft    4  44 

44  Ce-  side),  from  161  ft.  s.  of  N.  Boulevard  to  8.  line  of 

Scovel  pi   6  44 

44  Cw.  side),  s.  from  N.  Boulevard  117  ft   6 

44  Cw.  side),  430  ft.  n.  of  Warren  to  660  ft.  s.  of  same   6 

44  (both  sides),  crossing  Scovel,  Moore  and  Wreford   6  44 

44  (both  sides),  crossing  McGraw,  Hancock  and  Buchanan  6  44 

Ce.  side),  McGraw  to  Warren,  n.  line   6  44 

44  Ce.  side),  crossing  Warren   4  44 

44  Ce.  side),  Hancock  to  Buchanan     6  44 

44  alley  e.  of  Twenty-Seventh  to  Hubbard.   6  44 

Myrtle  to  Michigan   6  44 

crossing  Michigan   6  44 

Cw.  side),  s.  from  Michigan  444  ft   4  44 

44  Cw.  side),  from  n.  line  of  Toledo  to  n.  line  of  Dix   4  44 

Ce.  side),  196  ft.  n.  of  Toledo  to  Baker   6  44 

44  (w.  side),  Baker  to  Shady  lane   3  44 

(both  sides),  Shady  lane  to  Fort   4 

Btoven  ave.,  Jefferson  to  60  ft.  s.  of  Chapaton   6  44 

Btadley  st.,  w.  from  Crane  211  ft   4  " 

fcady  St.,  Woodward  to  Beaubien     6  44 

44       Beaubien  to  Russell   4  44 

Maard  St.,  Cass  to  Third   4 
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Brainard  at.,  Third  to  Fourth  

"  Fourth  to  alley  w.  of  

alley  w.  of  Fourth  to  Greenwood  

pixth  to  Seventh  

44  e.  line  of  Seventh  to  Trumbull  

Brandon  are.,  Hubbard  to  Junction  

44  J  unction  to  Campbell . ,  

Bratahaw  at,  Third  to  Fourth  

Breckenridge  at.,  w.  from  Fourteenth  140  ft  

140  ft.  w.  of  Fourteenth  to  Fifteenth  

w.  from  Sixteenth  148  ft  

148  ft.  w.  of  Sixteenth  to  Eighteenth  

Eighteenth  to  Humboldt  

14  w.  from  Humboldt  74  ft  

Brevoort  pi.,  alley  w.  of  Eighteenth  to  Nineteenth  

**  Twenty-second  to  alley  e.  of  

Brewster  St.,  Brush  to  Russell  and  Rlopelle  to  Gratiot  

Bristol  pi.,  Twenty-first  to  Twenty-second  

Bruce  St.,  w.  from  Crane  888  ft  

Brush  St.,  At  water  to  Jefferson  

44       crossing  Jefferson  

44       Jefferson  to  Congress  

44       Congress  to  Gratiot  

Gratiot  to  Wllkins  and  crossing  Eliot  and  Rowena.  

44       Edmund  to  Watson   84 

Watson  to  Benton  

44       (both  aides),  crossing  Palmer  

44       Alexandrine  to  880  ft.  n.  of  Milwaukee  

880  ft.  n.  of  Milwaukee  to  84-inch  main  in  N.  Boulevard. . 

44       Horton  to  Hamlin  

44       crossing  Chandler  

Bryant  St.,  Twelfth  to  185  ft  e.  of  Wabash  

e.  from  Wabash  185  ft  

Buchanan  at..  Grand  River  to  Vine  wood   80 

44  Vlnewood  to  Llvernols  

Wabash  to  Fifteenth  

4*  w.  from  Seventeenth  1«0  ft  

Eighteenth  to  8K7  ft.  w.  of  Humboldt  

44  75  ft.  e.  of  Sullivan  to  e.  line  of  Maybury  

e.  Itne  of  Maybury  to  Williams  

Twenty-third  to  w.  line  of  Twenty-fourth  

Sootten  to  Twenty-eighth  

alley  a.  of  Joe  to  Howell  

Bunclark  court  Twelfth  to  alley  w.  of  Avery  

BurUge  pi.,  Waterloo  to  Cleveland  

Buahey  at..  Michigan  to  Julia  

Butternut  at.  Seventh  to  alley  e  of  Trumbull  

44  alley  w.  of  Trumbull  to  National  

e.  from  Wabaah  863  ft  

4'  e.  from  Seventeenth  144  ft  

8*7  ft  e.  of  Maybury  to  Williams  

Fifteenth  to  Twenty  fourth  

V  at,  Vlnewood  to  Hubbard  

Cadillac  ave.,  Pumping  Works  to  Mack  

crossing  Jefferson  to  n.  line  

1,000  ft  n.  of.  to  8,050  ft  n.  of  Jefferson  
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fadtllac  are.,  s.  from  Harper 96ft.   6  iron. 

Cadillac  square  (s.  aide),  Woodward  to  Randolph   94  " 

"                (n.  8lde)f  Monroe  to  Bates   6  44 

"               alley  n.  of,  alley  w.  of  Bates  to  Randolph.   4  44 

Calumet  ave.,  Third  to  Grand  River   80  44 

44              Fourth  to  Eighth  and  crossing  Lincoln   4  44 

w.  line  to  196  ft.  e.  of  Twelfth   4 

-Calvert  are.,  crossing  Woodward  to  w.  side   6  44 

Cameron  ave.,  24- inch  main  to  188  ft  n.  of  N.  Boulevard   6  44 

44              183  ft.  n.  of  N.  Boulevard  to  Clay   4  44 

Clay  to  88  ft.  n.  of  Koch   6 

Oampan  «t.  River  st.  to  Fort   6  44 

n.  f  rom  Dix  448  f  t   4 

Campbell  are.,  River  st.  to  Porter   6  44 

"               s.  line  of  Dix  to  Dunn   8  44 

•*               Jackson  to  161  ft.  n.  of  Herbert   6  44 

Canfleld  ave..  Woodward  to  Third   80  44 

Woodward  to  Third   4  44 

44             Fourth  to  Greenwood   4  44 

Sixth  to  e.  line  of  Seventh  i   8 

44             crossing  Seventh   4  44 

Twelfth  to  48  ft.  e.  of  Thirteenth   8  44 

e.  from  Thirteenth  48  ft   4  44  f 

Woodward  to  Collins   48 

Woodward  to  767  ft.  w.  of  Mt.  Elliott   6 

w.  from  Mt  Elliott  767  ft   4 

Canton  to  9  ft  w.  of  Helen   6  14 

alley  s.  of.  e.  from  Hastings  881  ft   8  44 

44             alley  n.  of,  e.  from  Hastings  836  ft   8  44 

44             alley  n.  of,  e.  from  Second  160  ft   8  44 

Caniff  ave.,  16-in.  main  to  w.  line  of  Woodward   6  44 

w.  from  Woodward  87  ft   4  44 

Canton  ave.,  Jefferson  to  810  ft.  n.  of  Kercheval   6  44 

44           crossing  Mack  and  s.  from  Gratiot  1,058  ft   6  44 

66  ft  n.  of  Hancock  to  168  ft.  n.  of  Frederick   6  44 

44           crossing  N.  Boulevard  and  8.  from  Piquette  866  ft   6  44 

Caroline  st.  w.  from  Twelfth  198  ft  8  &  4  44 

198  ft.  w.  of  Twelfth  to  Thirteenth   6 

Cass  st.,  Woodbridge  to  Jefferson   8  44 

44     Jefferson  to  Fort   84  44 

44     alley  n.  of  Michigan  to  Spencer   4  44 

44     alley  w.  of.  Spencer  to  Lewis   4  44 

44     alley  w.  of,  from  alley  n.  of  Adams  to  119  ft.  s.  of  Oilman   4  44 

alley  w.  of,  s.  from  Oilman  119  ft   3 

Can  ave.,  Jefferson  to  Columbia  and  Oilman  to  Joy   10  44 

44       Columbia  to  Oilman   16  44 

44       Joy  to  Alexandrine  and  crossing  Canfleld   8  44 

44       Alexandrine  to  118  ft.  s.  of  D.  &  B.  C.  R.  R   6  44 

118  ft  s.  of  D.  &  B.  C.  R.  R.  to  Milwaukee   8 

44      s.  line  of  N.  Boulevard  to  84-ln.  main   8  44 

44       w.  side,  crossing  Forest  and  Putnam   4  44 

4*      alley  w.  of,  Ledyard  to  Bagg   4  44 

Catherine  st,  Gratiot  to  Rivard   4 

44           crossing  Rivard                                                         6  44 

44           Rivard  to  Dequindre   4 '  44 

"           Dequindre  to  8 1  Au bin                                                8  44 

St  Aubin  to  Elm  wood   4  44 

tevaby  ave.,  416  ft  s.  of  Cadet  to  n.  line  of  Dix   6  44 
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Cavalry  sve.t  n.  line  of  Dix  to  Toledo  

Celeron  st.,  Junction  to  274  ft  w.  of  Campbell  

Oella  st.,  Twelfth  to  Thirteenth  

44      Thirteenth  to  4  ft.  e  of  Wabash  

Wabash  to  4  ft,  e.  of  e.  line  

Champlain  at.,  Randolph  to  St.  Aubin  

44  Randolph  to  alley  e.  of  

8t.  Antolne  to  Orleana  

•4  Orleans  to  Elm  wood  

Elmwood  to  250  ft.  w.  of  Lleb  

w.  from  Lieb  250  ft  

Ueb  to  Field  

44  crossing  E.  Boulevard  

41  Field  to  e.  line  of  Baldwin  

44  Seyburn  to  Shipherd  

44  alley  n.  of.  Brush  to  8t.  Antolne  

Chandler  ave.,  Woodward  to  w.  line  of  Oakland  

Charles  st,  Sixth  to  Seventh  

Charlevoix  st,  Chene  to  e.  line  of  Jos.  Catnpau  

44  Jos.  Campau  to  alley  w.  of  McDougall  

44  alley  e.  of  McDougall  to  Elmwood  

44  Ellery  to  Mt.  Elliott  and  w.  from  Concord  142  ft  

Charlotte  ave.,  Woodward  to  alley  e.  of  Third  

44  w.  from  Fourth  181  ft  

131  ft.  w.  of  Fourth  to  Fifth  

Chase  St.,  e.  line  of  Russell  to  w.  line  of  Riopelle  

44       crossing  Russell  e.  side  and  Riopelle  w.  aide  

Chene  st.,  Congress  to  Canfleld  

Atwater  to  a.  line  of  N.  Boulevard  

Cherry  St.,  Grand  River  to  8eventh  

44         Seventh  to  alley  w.  of  Trumbull  

44        alley  w.  of  Trumbull  to  National  

44         Harrison  to  Twelfth  

Chestnut  st.,  Russell  to  Elmwood  

Chipman  st.,  alley  w.  of  Eighteenth  to  Nineteenth  

Chicago  Boulevard,  crossing  Woodward  from  18-lnch  main  to  e.  line 

Chop©  pi.,  s.  from  Grand  River  187  ft   

167  ft.  s.  of  Grand  River  to  Twenty-fourth  

Otuistiancy  St.,  e.  from  Lansing  1S4  ft  

44  w.  from  Ferdinand  185  ft  

Church  st,,  crossing  Tenth  to  170  ft.  w  

44         crossing  Eleventh  

alley  a.  of  Eighth  to  Tenth  

Clairmont  ave.,  18-Inch  main  to  w.  line  of  Woodward  

w.  from  Woodward  1,273  ft  

44  w.  from  Hamilton  Boulevard  175  ft  

Clark  ave..  River  st.  to  s  line  of  M.  C.  R  R  

s,  line  of  M.  C.  R.  R.  to  Michigan   

Michigan-Peninsular  Car  Works  to  Michigan  

44         in  (Tar  Works'  grounds  

Clark  pk  .  w.  from  Scolten  29?  f t  

e.  from  Clark      f  i  

44        n.  and  s.  from  4-inch  pipe  807  ft  

Clay  ave..  Woodward  to  Oakland  and  n  of  Clay,  crossing  Woodward 

connect i ng  H  an<l  1*  Inch  mains  

Oakland  to       ft.  e.  of  St.  Aubln   
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Oereland  st.,  St.  Aubin  to  Elm  wood                                                10  iron. 

*•            Elrawood  to  Burlage  pi                                                8  44 

deretand  pi.,  crossing  Greenwood  (e.  side)                                        4  " 

e.  from  Greenwood  864  ft   8 

"            alley  n.  of,  crossing  Greenwood  (e.  side)                         4  41 

44  alley  n.  of,  from  Greenwood  to  alley  w.  of  Fourth   3 

CUfford  st.,  e.  line  of  Woodward  to  Washington                                 12  44 

44         alley  w.  of  Griswold  to  e.  line  of  Washington                      4  44 

44         Park  pi.  to  Sproat                                                       4  44 

Clinton  St.,  Gratiot  to  Rlvard      10 

44         Rivard  to  Orleans                                                           16  44 

44         and  ave.,  Orleans  to  Elm  wood                                          8  44 

CUppert  st.,  n.  from  Dennis  481  ft   4 

Cos  ave.,  Van  Dyke  to  Parker                                                         6  44 

Colby  ave.,  crossing  Russell  (e.  side)                                                4  44 

Collins  st.,  Gratiot  to  Canfleld  42 

44        Canfield  to  Griffin                                                         80  44 

Leland  to  Canfleld    4 

44        n.  from  Canfleld  W3  f t                                                    8  44 

563  ft.  n.  of  Canfleld  to  26  ft.  n.  of  Hancock   4 

44        s.  from  Harper  150  ft                                                        6  44 

Columbia  St.,  Woodward  to  Park                                                     4  44 

"           Park  to  Cass.                                                           16  44 

44           Woodward  to  John  R                                                  6  44 

44           John  R.  to  Beaubien   •   4  4t 

44           Beaubien  to  Rlvard                                                     6  44 

M           alley  a  of,  Woodward  to  Cass                                       8  ,4 

Columbus  ave.,  a.  from  Fort  570  ft                                                   3  44 

"             crossing  Fort                                                          4  4C 

Commonwealth  ave.  (w.  side).  Alexandrine  to  Calumet  and  crossing 

Grand  River                                               6  44 

"                     crossing  Forest  42  ft                                          12  44 

"                     (both  sides),  n.  to  s.  line  of  Hancock                      6  44 

a  line  to  168  ft.  n.  of  Putnam                              6  44 

Kirby  to  7  ft.  n.  of  Stanley   6 

439  ft.  s.  of  Plquette  to  Holden   6 

Concord  ave.,  Jefferson  to  110  ft.  n.  of  Waterloo   6 

**           320  ft  s.  of  Charlevoix  to  Mack                                     6  44 

**           Sylvester  to  s.  line  of  Harper                                       6  44 

Congress  St.,  Bates  to  8ixth  30 

Randolph  to  St.  Aubin                                                24  44 

8t.  Aubin  to  Meldrum                                                 42  44 

Bates  to  Brush  *                                       4  44 

St.  Antoine  to  Mt.  Elliott   4 

w.  from  Helen  171  ft   4 

e.  side  of  E.  Boulevard  to  Field                                      4  44 

"          alley  s.  of,  from  Griswold  to  Third                                  4  44 

"          alley  a  of,  e.  from  Fourth  250  ft                                     4  44 

alley  s.  of,  Sixth  to  Seventh   4 

alley  s.  of,  80  ft.  w.  of  Brush  to  St.  Antolne                       4  44 

"          alley  n.  of,  from  alley  w.  of  Woodward  to  Shelby               4  44 

"          alley  n.  of,  Shelby  to  Cass                                            6  44 

alley  n.  of,  Cass  to  10  ft.  w.  of  Third                                4  44 

M          alley  n.  of.  Fifth  to  Seventh                                          8  *4 

alley  n.  of,  Seventh  to  Eighth                                        4  44 

44          alley  n.  of,  alley  e.  of  Woodward  to  Bates                         4  44 
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Congrats  it,  alley  n.  of,  alley  w.  of  Brush  to  St.  Antolne  

"  alley  n.  of,  alley  e.  of  Woodward  e.  W  ft  

Cook  it.,  e.  from  Welch  280  ft  

Cracow  pL,  w.  from  Rivard  861  ft  

Craig  are.,  o.  from  Trombly  978  ft  

Crane  are.,  Jefferson  to  Mack  , 

Crary  st,  w.  from  Crane  S11  ft  

Cross  st,  alley  n.  of,  John  R.  to  Randolph  

Crystal  st,  Trembly  to  Milwaukee  , 

Custer  ave.,  e.  from  Woodward  898  ft  

44  e.  from  John  R  807  ft  , 

807  ft  e.  of  John  R  to  Brush  

"         Brush  to  Hastings.  

44  e.  from  Rivard  1*  ft  

Cutler  st,  e.  from  McClellan  461  ft  

D  St.,  w.  from  Vlnewood  800  ft  

Dalselle  St.,  crossing  Twelfth  «  

Twelfth  to  Thirteenth  

*4  Foundry  to  Twenty-second  

44         Twenty-second  to  Twenty -third  

44         Twenty-third  to  Twenty-fourth  

Dane  st,  crossing  Collins  e.  side  , 

44      e.  line  of  Collins  to  888  ft.  e.  of  Moran  

Davenport  st,  Woodward  to  Cass  

Davis  pi.,  s,  from  Theodore  WO  ft  

Demlng  st,  e.  from  8cotten  868  ft  

Dennis  st.,  Livernols  to  Clippert  

Dequlndre  St.,  Woodbrldge  to  Jefferson  , 

44  w.  side  Jay  to  Waterloo  

44  e.  side  Waterloo  to  Gratiot;  

"  s.  from  Adelaide  906  ft  

44  Alfred  to  Pierce  

Canfleld  to  Willis  

Detloff  ct,  crossing  Hancock,  n.  side  

44         n.  line  of  Hancock  to  270  ft  n  

Devereaux  st.,  Thirtieth  to  Thirty-first  

Dillon  ave.,  n.  from  Holden  687  ft  

Division  st.  Brush  to  8t  Aubin  

Dix  sve.,  crossing  Twenty-third   

44      (n  side),  crossing  W.  Boulevard  ISO  ft  

Twenty-fourth  to  Artillery  li 

Dragoon  ave.,  n.  from  River  st.  568  ft  

*'  s.  line  of  Fort  to  n.  line  of  Dix  

Driggs  ave..  Junction  to  Campbell  

44  crossing  Campbell  (west  side)  

Dry  Dock  St.,  Swain  to  Lady's  lane  

Dubois  st.,  Atwater  to  Clinton  

44        Clinton  to  Hunt  

Hunt  to  n.  line  of  Leland  

44         n.  line  of  Leland  to  Canfleld  

Canfleld  to  188  ft.  n.  of  Frederick  

1*8  ft,  n.  of  Frederick  to  Ferry  

44         Kerry  to  Hendrie  

Hendrte  to  100  ft  s.  of  Medbury  

100  ft.  s.  of  Medbury  to  »  ft.    of  Harper  

*)  ft.  s.  of  Harper  to  108  ft.  n.  of  Plquette  
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Dubois  St.,  crossing  N.  Boulevard   8  iron. 

Doffleld  st..  Woodward  to  Cass   4  44 

Damootler  st,  e.  from  Crane 997  ft                                           ...  4  44 

297  ft.  e.  of  Crane  to  888  ft.  e   8 

Dam  st.,  Campbell  to  Wesson   8  44 

E  st.  Vine  wood  to  Hubbard   4 

44  Twenty-sixth  to  e.  line  of  W.  Boulevard   4  44 

Edison  ave,,  16-inch  main  to  w.  line  of  Woodward   8  44 

Edmund  pL,  Woodward  to  Brush     94  44 

Efenth  st„  River  at.  to  allej  s.  of  Fort   4  44 

44        Fort  to  alley  n.  of   9*4  wood. 

44        Baker  to  Cherry   4  iron. 

44        Grand  River  to  Calumet   8  44 

crossing  Calumet  s.  side  40  ft   8  44 

44        Calumet  to  Lysander   4  44 

Eighteenth  st..  Fort  to  50  ft.  n.  of  Linden   8 

60  ft.  n.  of,  to  870  ft.  n.  of  Linden   8 

870  ft.  n.  of,  to  488  ft.  n.  of  Linden. .   4 

"              488  ft.  n.  of  Linden  to  n.  line  of  Buchanan   8  44 

44              n.  line  of  Buchanan  to  s.  line  of  Hancock   4  44 

44              crossing  Hancock  (8.  side)   8  44 

Grand  River  to  s.  side  of  N.  Boulevard   8  44 

44              crossing  N.  Boulevard   8  44 

n.  from  N.  Boulevard  288  ft   6  44 

44  alley  w.  of,  Brevoort  to  Webster  pi   4 

alley  w.  of,  8t.  Clair  to  Whig  pi   4  44 

44              alley  w.  of,  Chipman  to  Johnson   4  44 

Eighteenth-and-a-half  St..  s.  from  River  st.  604  f t   8  44 

River  st.  to  Fort   4 

Eleventh  st.,  Leverette  to  Michigan   8  44 

EUot  st..  Woodward  to  Riopelle   4  44 

EUery  St.,  Arndt  to  Berlin   6 

Heidelberg  to  Snyder  pi   8  44 

Mack  to  Pulford   8 

44       Zender  to  Gratiot   8  44 

"       crossing  N.  Boulevard   8  44 

Euery  pL,  Forest  to  Hancock     8  44 

EUsabeth  st.v  both  sides,  alley  e.  of  Woodward  to  900  ft.  w.  of  Brush....  4  44 

900  ft.  w.  of  Brush  to  Hastings   4 

44           alley  s.  of,  alley  e.  of  Woodward  to  Witherell   8  44 

Cass  to  Grand  River   8 

Stan  st.,  Seventh  to  alley  e.  of  Trumbull   4  44 

44    alley  w.  of  Trumbull  to  National   4  44 

44     National  to  Harrison   8 

44     Harrison  to  alley  e.  of  Wabash   4  44 

Ehnwood  ave.,  Jefferson  to  Monroe  and  Waterloo  to  Hunt   4  44 

44              Monroe  to  Maple  and  Hunt  to  Gratiot   6  44 

st.,  McClellan  to  Pennsylvania   4  4» 

Endfcott  ave.,  crossing  Woodward  e.  side   4  " 

Engtowood  ave.,  18-in.  main  to  e.  line  of  Woodward   8  44 

44                e.  line  of  Woodward  to  w.  line  of  Oakland   4  14 

e.  from  w.  line  of  Oakland  30  ft   8  44 

Erekine  sL,  Woodward  to  Russell   4  41 

44         Bnssell  to  159  ft.  w.  of  Riopelle   6  44 

w.  from  RiopeUe  159  ft   4 

44         Dequlndre  to  w.  line  of  Cbene   4  " 

•*         w.  line  of  Chene  to  Grandy   8  •* 
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w,  from  Woodward  Aft)  ft  , 

^ruundfe,  it  from  lit wr  it .  MM  ft .  . 

frvoa  Yinrwood  1*0  f  I  

it,  ft-  frum  MivitlAA  384  ft. ,  -- ..^.j.  M 

,  Bfcfooto  On*  Jot,     j  ,».,,,  |  

laft  ».  Of  to  38  ft,  ii  of  to  In  umiD  In  ClrAltnt.  


 M 


4  otliMH  U>  M  i-r  .11. 

w  froiu  CoocorJ  itittu. 

i lootou  tu  If  «*Jmo  kM  , 

crn*M|t)jt  K,  UquWai-i| 

I      ft.  from  MoClcJI&n  ft  

I  *t„  o.  from  lli*«*r  »t  WJ>  fi  

*  from  Kort  4*)  ft 

ism  to  mm n  of  < 

awn  «  of  to  «w  ft.  n.  or  ft* 
feMgU  (0  ifc  Mfe 

St.  Aubln  to  Mitchell  . 
w.  fmui  C>!!iu  rtCT  ft  . 
»  ft*.  Hum  of  to     ft.  *  of  4X1  Inn  *»rl  rrvwittff  1v  i 

w  from  Mono  W7  ft  i  

mll+y     of,  ftuiii  «JI«y  »  *»r  «L  Aublo  w,  It*  ft 

4  ft     of  Hack  to  ITT  f t  u  of  1 

«  *  of  to ftiipy  ■. or  i*r»jr«tt«<. 

lAl»fw      ftH">  -  -f  M>< 

Mteblgftu  to  Sutili*    

<+f  Klt»m  »nrf  Cmwfonl  park*       . .  , 

I  to  tU  ft.  »  of  11*|UMttr   *  

Alt**  ■»  of,  LatrrtuNit  to  ftlky  *  itf  ¥kh«*0 


o*  f  nmi  Wimt»*u  :M*  ft  ,  -    .  , .  r , .  <  . 

•*  Klrliy  to  lUrpor  olid  eru—ltu!  S  Boutrronl . 

rutin*  *t r n>m  4i«  t*uipui  m  ft.  ♦  . «  

rtrvt  ftt-t  Fruot  to  J*ff#tn»ift  ■  M  . . 

44      .f» 'ffinvih  to  allejr  n  *  *f  <h»*I  ciMWlnf  tViarrao* 

Woodbri*]|e«  to  Tort .  .   ^  

»     Fort  to  Grand  RIw 
¥     oio*  *  of.  fix, 

ri**M*  ft VII  t  JfWTt  rtuJU  lo  (ftJ  fl    0  Of 

n  from  *»ck  UMfl 
Finn- tic*  m  -  llftrprr  to  pintle  .  . 
o»«l  ,  Hbjpiif*r\l  t«>  Vfto  Dfko  , 


1L  from  Tornrf  iflO*  ft 
I  »m,  Wood  vort]  to  t%**» 

(t>*b  »tf**>  raw  to  TfclrU 


♦  ...'Ti.ni  ,#*••» 
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Foreafc  a^r©.,  AVery  to  190  ft.  w.  of  Twelfth   4  Iron. 

190  ft.  w.  of  Twelfth  to  Thirteenth   6 

alley  w.  of  Wabash  to  Fourteenth   6  " 

Woodward  to  873  ft.  w.  of  Rivard   4  44 

w.  from  Rivard  878  ft   8  " 

Russell  to  190  ft  w.  of  Grandy   4  44 

e.  line  of  Grandy  to  190  ft.  w   6  44 

McDougall  to  e.  line  of  Collins   6 

**  Collins  to  Moran   4  44 

Thompson  ct.  to  124  ft.  w.  of  Ellery  pi   6  44 

134  ft.  w.  of  Ellery  pi.  to  Mt.  Elliott   4 

w.  from  Beaufait  157  ft   4 

e.  from  Baldwin  164  ft   4  *• 

*'  alley  n.  of,  crossing  Orleans  w.  side   4  44 

"  alley  n.  of,  w.  line  of  Orleans  to  alley  e.  of  Rlopelle   3  " 

Forsyth  are.,  crossing  Baltimore  88  ft.  s.  side   6  44 

Fort  st..  Woodward  to  Grig  wold   4  44 

Woodward  to  Seventh   16 

Seventh  to  Fourteenth.   6  44 

•*      Fourteenth  to  Hoffman   8  41 

Hoffman  to  Twenty-fourth   6  44 

*'      Twenty-fourth  to  w.  line  of  Artillery   8  44 

**      St.  Antoine  to  Meldrum   4  44 

w.  from  Helen  168  ft   4 

"      alley  n.  of,  w.  from  Brush  135  ft   4  44 

alley  n.  of.  Brush  to  8t.  Antoine     4  44 

Foundry  st.,  Baker  to  Michigan   6  44 

Fourth  st.,  Woodbridge  to  Larned   4  44 

"         Larned  to  Congress     8  44 

44         Fort  to  Grand  River   6  44 

Fourth  ave.,  Grand  River  to  Bagg   4  i4 

*4  Bagg  to  Calumet   6  44 

Calumet  to  Holden   4  44 

**  alley  w.  of,  Brainard  to  alley  n.  of   4  44 

alley  w.  of,  Selden  to  alley  s.  of   4  44 

Fourteenth  ave..  Fort  to  Lafayette  and  Bagg  to  Grand  River   8  44 

(w.  side),  n.  from  Porter  402  ft   4  44 

Lafayette  to  Bagg   10  44 

"  Grand  River  to  8.  line  of  N.  Boulevard   6  44 

"  s.  to  n.  line  of  N.  Boulevard   8  44 

Fox  st..  Frank  to  Alexandrine  3&4  " 

Frank  St.,  Fourth  to  114  ft.  w.  of  Sixth   4  44 

114  ft.  w.  of  Sixth  to  75  ft.  w.  of  Fox   3 

Franklin  st.,  Randolph  to  Beaubien   4  4< 

*'  Beaubien  to  Orleans   6  44 

*»  Orleans  to  25  ft.  e.  of  Dequindre   4  44 

**  25  ft.  e.  of  Dequindre  to  McDougall   6  44 

**  Walker  to  Adair  and  w.  from  Leib  385  ft   4  " 

**  alleys  n.  and  s.  of,  McDougall  to  Walker   4  44 

Frederick  ave.,  Woodward  to  124  ft.  e.  of  Rlopelle   4  44 

124  ft.  e.  of  Riopelle  to  139  ft  e   6  " 

*•  252  ft.  w.  of  St  Aubln  to  Jos.  Campau   4  " 

•*  crossing  Collins  and  e.  of  Moran  126  ft   6  4* 

**  Helen  to  E.  Boulevard   4  •*• 

Fremont  pL  (alley  n.  of  Willis),  Collins  to  443  ft  w.  of  Moran   6  44 

•«  w.  from  Moran  448  ft   4  44 
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Front  st,  170  ft.  e.  of  First  to  Second  

e.  from  Third  107  ft  

**       alley  n.  of,  Second  to  Third  

Frontenac  ave.,  crossing  n.  side  of  N.  Boulevard  

"  s.  from  Med  bury  98  ft.  

Oateter  St.,  Canfleld  to  Oarfleld  

Garfield  ave.,  Woodward  to  w.  line  of  Brush  farm   

"  w.  line  of  Brush  farm  to  10  ft  w.  of  Brush  

10  ft.  w.  of  Brush  to  e.  line  

e.  line  of  Brush  to  2*2  ft.  w.  of  Beaubien  

"  222  ft.  w.  of  Beaubien  to  e.  line  of  St.  Antoina.  

•*  e.  line  of  St  Antoioe  to  846  ft.  w.  of  Hastings  

w.  from  Hastings  846.f t  

"  Hastings  to  Chene  

"  Chene  to  Orandy  

crossing  Orandy,  and  e.  from  McDougall  218  ft   

crossing  Collins  and  from  218  ft.  w.  of  Moran  to  18H  ft.  w . 

of  Oalster  

"  w.  from  Moran  218  ft.  and  w.  from  Beaufait  182  ft  

"  alleys  n.  and  s.  of,  w.  from  Hastings  874  ft  

Oilman  st,  Cass  to  Grand  River  id 

Gladstone  ave.,  16-inch  main  to  808  ft.  w.  of  Woodward  

Qlynn  ct,  16-inch  main  to  w.  line  of  Woodward  

"        w.  from  Woodward  800  ft    

Qoethe  St.,  Crane  to  Holcomb  and  e.  from  McCleliao  228  ft  

Goldnerave.,  Michigan  to  O.  T.  Ry  

Grand  River  ave..  Woodward  to  Cass  

"  Cass  to  Third  

Third  to  400  ft.  w.  of  Humboldt   

'*  400  ft  w.  of  Humboldt  to  Vinewood  

"  Vinewood  to  N.  Boulevard   10 

Grand  River  ave.,  N.  Boulevard  to  city  limits.  

"  Calumet  to  Buchanan   80 

"  connecting  80- Inch  and  8-lnch  mains  In  Buchanan  22  ft . 

"  (■.  side).  Second  to  86  ft.  e.  of  Cherry  

(n.  side),  e.  from  Eighth  110  ft  

alley  n.  of,  10  ft.  w.  of  Bagley  to  alley  w.  of  

"  alley  n.  of,  Fourth  to  Union  and  w.  from  Lincoln  47  ft 

alley  n.  of,  47  ft.  w.  of  Lincoln  to  alley  w.  of   t)4 

"  alley  n.  of,  Trumbull  to  alley  w.  of  and  Wabash  to  alley 

w.  of  

Orandy  ave.,  Gratiot  to  Pierce  

*•  Pierce  to  Harper  

"  n.  from  Harper  822  ft  

**  8*9  ft  n.  of  Harper  to  Chene.  

<  i  -anger  st,  e  from  Baldwin  250  ft  

"  950  ft.  e.  of  Baldwin  to  Van  Dyke  

Grant  ct.,  n.  from  Wsrren  818  ft  

I  -ant  st,  crossing  Twelfth  w.  side  

Twelfth  to  Thirteenth  

'  I  anvflle  pi.,  Thirteenth  to  Wabash  e  line  

"  crossing  Wabash  to  e.  line  

Gratiot  ave.,  Woodward  to  Ray  nor   80 

**  Woodward  to  Brush   10 

Brush  to  64  ft.  w.  of  Sheridan  

64  ft  w.  of  Sheridan  to  266  ft  w.  of  Harper  
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Gratiot  ave.,  366  ft.  w.  of  Harper  to  Cadillac    6 

80- inch  main  in  Mullett  to  w.  Hue  of  Rivard  8   10 

w.  line  of  Rivard  8.  to  8t.  Aubin   12 

Greenwood  ave.,  Bagg  to  N.  Boulevard   6 

"  crossing  Calumet   8 

Griswold  st.,  Detroit  River  to  At  water   8 

At  water  to  State   6 

from  12-inch  main  in  Clifford  60  ft   10 

Grummond  ave.,  16-inch  main  in  Woodward  to  Hamilton  Boulevard   6 

Goilloz  st.t  Clay  to  Sidney   6 

Gooin  st.,  e.  line  of  Mullett  farm  to  Orleans   4 

Orleans  to  McDougall   10 

McDougall  to  Walker   6 

Haigh  ave.,  16-inch  main  to  e.  line  of  Woodward   tt 

e.  from  Woodward  158  ft.   4 

Russell  to  365  ft.  e.  of  Greeley   H 

Hale  St.,  Riopelle  to  St.  Aubin   6 

e.  from  St.  Aubin  275  ft   4 

875  ft.  e.  of  St.  Aubin  to  Dubois   3 

Dubois  to  Chene     4 

Chene  to  Q  randy   A 

Grandy  to  Jos.  Cam  pa u   6 

Hamilton  ave,.  Mack  to  692  ft.  n.  of  Canflsld   6 

Hamilton  Boul.,  crossing  X.  Boulevard   10 

"  n.  line  of  N.  Boulevard  to  Blaine   4 

Hazel  wood  to  Bancroft   10 

Hamlin  ave.,  Woodward  to  Oakland   4 

Hammond  ave.,  Toledo  to  s.  line  of  L.  8.  R.  R   6 

856  ft.  s.  of  Leavitt  to  175  ft.  n.  of  Ranspach   0 

"  s.  from  Horatio  956  ft   H 

Hancock  ave  ,  w.  line  of  Cass  to  112  ft.  e.  of  Riopelle   4 

w.  from  St.  Aubin  488  ft   6 

St.  Aubin  to  Dubois   4 

281  ft.  w.  of  Chene  to  Grandy   4 

w.  line  of  Mitchell  to  McDougall   4 

41  e.  from  McDougall  281  ft.  and  crossing  Collins   6 

u  e.  line  of  Collins  to  Detloff  ct   4 

alley  w.  of  Ellery  pi.  to  alley  w.  of  Mt.  Elliott   4 

M  crossing  Third   6 

n.  side  e.  from  Third  461  ft   4 

•*  8.  side  e.  from  Third  10  ft   4 

**  Fourth  to  Commonwealth   4 

Commonwealth  to  Avery   6 

Avery  to  180  ft.  w.  of  Thirteenth   4 

**  130  ft.  w.  of  Thirteenth  to  w.  line  of  Wabash   6 

'*  w.  line  of  Wabash  to  Fourteenth   3 

"  crossing  Fourteenth  and  Seventeenth  to  Eighteenth   4 

e.  from  Twenty-third  140  ft   4 

"  e.  line  of  Twenty-fourth  to  Twenty-fifth   4 

M  Twenty-sixth  to  w.  line  of  Vinewood   4 

crossing  W.  Boulevard  165  ft   6 

LaSalle  to  Bcotten   4 

Hanover  ave.,  crossing  Russell  e.  side   4  ' 

Harmon  ave.,  16-in.  main  to  e.  line  of  Woodward   6 

"  e.  line  of  Woodward  to  Oakland   4 

Harper  ave.,  Woodward  to  Russell   4 
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ft  - 


pi.  to  1SI  ft.  e.  of  Dubois   4 

l«ubofe  and  m  ft.  e.  of  Dubois  to  w.  line  of  Chene  0 

m         4  Obese  toe.  line  of  Mitchell  

— - *»«nr  E.  Boulevard  and  Collins  

c         /  Collins  to  810  ft.  e.  of  Moran  

a*^t«-=  to  Van  Dyke  

<  to  Cadillac  

•  a  Twelfth  178  ft  

:t.csm=c  Fourteenth  

•  -a  Fourteenth  184  ft  

u  ft.  w.  of  Fourteenth  to  Fifteenth   

.  —  ~a*jn*  Michigan   1 

X  v-hurftn  to  Grand  River  

a  ey     of.  Linden  s.  to  Linden  n  

'  a-cthHi  to  MX)  ft.  w.  of  Campbell  

<        af  to  HMn.  main  in  Jefferson   | 

J^X-rsoa  to  Chatnplain    g 

0-  -n^r^ss  to  Clinton  

ft  s.  of  CongreHH  to  Fort  and  Champlain  to  Monroe. 

C.inton  to  Catherine   

iTi*s>in»:  Mullett     

Catherine  to  Watson  

\Vat*on  to  Canfleld   1 

Can  field  to  n.  line  of  Warren  and  crosaing  Theodore.  .. 

Farua  worth  to  Ferry  

s.  liue  of  Medbury  to  Harper  

Ilarp-r  to  1'iquette  

l*iqu»*tte  to*,  line  of  Trombly   

h.  line  of  Trombly  to  h.  line  of  N.  Boulevard  

ero^HiiiK  N.  Boulevard  

n.  line  of  N.  Boulevard  to  Cimter  

Custer  to  1M  ft.  n.  of  Clay   

alley  \v.  of,  N.  llouletard  to  (Mister    3  £ 

larriHHi  to  IV.  ft.  w.  of  Twelfth  

|M  ft.  w.  of  Twelfth  to  9C  ft  *.  of  Thirteenth  ...... 

e.  from  Thirteenth  Wi  ft   

ave..  ltVinch  main  to  w.  liue  of  Woodward  

w.  line  of  Woodward  to  18  ft.  w.  of  e.  line  Hamilton 

Boulevard    

e.  from  10  inch  main  in  Hamilton  Boulevard  8H  ft.  

froHiiiiK  Forent  ui.  Hide)  

forest  to  Hane<H*k  


tl**.  ate 


Merrick  to  MS  ft.  u.  of  Klrby   

147  ft.  a.  to  1  Itt  ft.  n.  of  Piquette  

«.  from  Milwaukee  V&  ft  

*t..  eroHHimc  Joh.  Caui|uiti  

e  from  Jo*  Caiti|>au  -TO  ft  

'••TO  ft.  to  415  ft  e.  of  ,!o*  Campau  ave   

alley  r.  of  MeDou»n»ll  to  \*.  line  of  Kim  wood. 

oro^.Hinc  Klmwood.  w.  Mde.  39  ft  

Klmwood  t«)  Ml.  Klliott  

.IefT«'r«t«»ii  to  Monn>e  ami  c  rowing  Mack  

Urat lot  t«>  \V2  ft.  n.  of  Medbury   

kt..  St  Aubin  to  Pulton*  

l>ut>oi«  t.i  alley  w  of  McDougiill     

allev  e.  of.  McPouttall  to  Klin  wood  
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Hendricks  fit.,  e.  from  Elmwood  8*4  ft   H  iron. 

48  ft.  e.  of  Ellery  to  522  ft.  w.  of  Mt.  Elliott   6 

w.  from  Mt.  Elliott  522  ft   4 

Headrie  ave.,  Woodward  to  550  ft.  e.  of  John  R   4 

crowing  Brush  and  St.  Aubin   4  44 

e.  from  Dubois  224  ft   6  44 

«24  ft.  e.  or  Dubois  to  e.  line  of  Chene   4 

e.  from  e.  line  of  Chene  148  ft. .   6  44 

148  ft.  e.  of  Chene  to  e.  line  of  Grandy   4  44 

Mitchell  to  e.  line  of  McDougall   6 

e  from  Baldwin  264  ft   6  44 

264  ft.  e.  of  Baldwin  to  Van  Dyke   4 

Henrietta,  ave.,  crossing  Campbell   6  44 

Henry  «t..  Woodward  to  Clifford   4  44 

Cass  to  Third   6 

Third  to  alley  e.  of   4 

Herbert  St.,  Seotten  to  134  ft.  w.  of  Lovett    4  44 

Hibbard  ave.,  Jefferson  to  202  ft.  n.  of  Brinket   fl 

Hi«o  st ,  w.  line  of  Third  to  Beaubien   4  44 

**        Beaubien  to  w.  line  of  A.  Beaubien  farm   3 

w.  line  of  A.  Beaubien  farm  to  Russell   4 

**        Russell  to  Riopelle    3 

Grand  River  to  Third   6 

w.  line  of  Third  to  Fourth   3  44 

*fc        Fourth  to  alley  w.  of  Trumbull   4 

alley  w.  of  Trumbull  to  National   3  44 

Hoffman  st.,  River  st.  to  Fort   8  " 

Holboroe  ave.,  e.  from  Mt.  Elliott  170  ft   4 

Hoi  brook  ave.,  16-inch  main  to  e.  line  of  Woodward   6  44 

Hoieomb  ave.,  Jefferson  to  Louis   6  44 

*•              Goethe  to  alley  s.  of  Mack   6  44 

Gratiot  to  Harper   6  4t 

H olden  ave..  Woodward  to  w.  line  of  Second  :   6 

w.  line  of  Second  to  Third   3  wood. 

•*            Third  to  Fourth   4  iron. 

Fourth  to  Greenwood   3  wood. 

crossing  Greenwood   6  iron. 

Greenwood  to  Commonwealth   4  44 

HokJen  ave.,  s.  from  24-inch  main  in  N.  Boulevard  95  ft   10  44 

Homer  St.,  w.  from  Crane  215  ft   4  44 

Hooker  ave.,  n.  from  Grand  River  63  ft.  and  w.  from  Eighteenth  590  ft.  4  44 

596  ft.  w.  of  Eighteenth  to  Sullivan   6 

Horatio  st.,  Thirty-second  to  Thirty-third  and  Howell  to  Welch    6  44 

Welch  to  Livernois   4  44 

Horton  ave. ,  Woodward  to  Oakland   4 

Houghton  ave.,  Holcomb  to  McClellan   4  44 

Howard  st.,  Tenth  to  Twelfth   4  44 

w.  side  M.  C.  R  R.  bridge  to  Twenty-fourth   6  44 

Twenty-fourth  to  Twenty-fifth   4  44 

Seotten  to  alley  e.  of   4  44 

"            w.  from  Junction  348  ft   4  44 

••            crossing  Campbell   6  44 

Howell  st.,  alley  s.  of,  to  n.  line  of  Buchanan   6  44 

o.  from  Horatio  680  ft   6  44 

Hubbard  ave.,  Fort  to  335  ft.  n.  of  Brandon   6  " 

•  *                E  st.  to  Michigan  ave   4  44 
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Hubbard  ave.,  Michigan  to  Myrtie   0  iron. 

Hudson  ave.,  crossing  Fourth,  w.  side   4 

"    e.  line  of,  to  664  ft.  w.  of  Greenwood   4 

*'    crossing  Fourteenth  

'*    crossing  Eighteenth,  e  side   4 

"    w.  from  Eighteenth  1 44  ft   « 

144  ft.  w.  of  Eighteenth  to  w.  line  of  Humboldt   4 

*'    Maybury  to  Twenty-third   4 

**     w.  from  Twenty-third  178  ft   ft 

"     178  ft.  w.  of  Twenty-third  to  Twenty  fourth   4 

"    Twenty-sixth  to  e.  line  of  Vinewood   4 

Humboldt  are.,  Michigan  to  s.  line  of  D.  &  B.  C.  H.  R   4 

**               crossing  Butternut  and  Buchanan   6 

*•               a  line  Warren  to  McGraw   c 

Hunt  St.,  Dubois  to  alley  w.  of  McDougall   4 

*'       alley  e.  of  McDougall  to  Kim  wood   4 

15  ft.  e.  of  EUery  to  Mt.  Elliott   4 

Hurlbut  ave.,  crossing  Jefferson  to  21  ft.  n.  of   5 

Huron  St.,  s.  from  Locust  sittft  ft   s 

"        Locust  to  Bagg   « 

Illinois  St.,  212  ft  w.  of  Beaubien  to  Russell   6 

Russell  to  8t.  Aubin   4 

St.  Aubin  to  G randy,  w.  line   » 

"         crossing  Dubois  and  fhene   4 

w.  line  Grandy  to  Jo*.  Cumpau   * 

e.  from  McDougall  241  ft   3 

241  ft.  e.  of  to  421  ft   e  of  McDougall   4 

w.  frojii  Moran  VX\  ft    4 

Iri'MAfmmt..  Beauhieu  to  Russell    n 

tbf+rmd\  St..  e.  from  Wesson  22*i  ft    4 

Iron  -i  ,  Wight  to  Jefferson   0 

lnii*K  »t,.  Greenwood  to  Seventh   4 

Lry  pL,  n.  from  Grand  River  41*  ft   ft 

JiMrW*m  st..  e.  line  of  Scot  ten  to  Twenty  ninth   4 

Thirty  fourth  to  Thirty  fifth   6 

Jay  at.,  Kiopelle  to  44  ft.  w.  of  McDougall   4 

.Inrfprntm  are.,  GriswfM  to  Orleans    10 

Secoud  to  Hastings   16 

Dequlndre  to  w.  side  of  Belt  line  R.  R   6 

e.  side  Belt  line  R.  R  to  McClellan   6 

McClellan  to  e.  city  limits   10 

e.  from  e.  city  limits  741  ft   S 

Meldrurn  to  pumping  works    42 

Griswold  to  First     s 

alley  s.  of.  alley  w  of  Westward  to  alley  w  of  Griswold  4 

alley  s.  of.  Shelby  to  Cass   4 

alley  s.  of.  all*«y  w  of  Bates  to  Randolph   4 

alley  s.  of.  Brush  to  Beaubien   • 

alley  s.  of.  e.  from  Beaubien  1*0  ft   4 

alley  n.  of.  Woodward  to  St  Antoine   4 

alley  n  of,  alley  e.  of  Griswold  to  First   4 

alley  n.  of.  Griswold  to  Shelby  and  First  to  Third   8 

Jo*  «t    Michigan  to  alley  s  of  Buchanan   6 

.i.pIitj  it  at.,  Woodward  to  Miami   It 

n.  s.  of  Miami  to  s.  side  of  Madison   4 

n  s.  of  Madison  to  Adams   4 
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John  R  st.,  Columbia  to  Edmund   8  iron. 

Edmund  to  Erskine  and  crossing  Eliot  and  Rowena   6  " 

Brady  to  Piquette   6  44 

n.  from  Baltimore  280  ft   8  " 

250  ft.  n.  of  Baltimore  to  Milwaukee   6  44 

crossing  Canfleld  and  N.  Boulevard   8  44 

"  alley  s.  of,  Custer  to  Hamlin   6  44 

Johnson  st.,  alley  w.  of  Eighteenth  to  Nineteenth   4  44 

Jones  St.,  Cass  to  160  ft.  w.  of  Fifth   4 

160  ft.  w.  of  Fifth  to  Sixth   8 

Jos.  Campau  ave.,  Atwater  to  Clinton  and  Jay  to  s.  line  of  Gratiot   6  44 

"  8.  line  Gratiot  to  St.  Joseph   4  " 

"  St.  Joseph  to  135  ft.  s.  of  Hancock   6  44 

"  Theodore  to  Trombly   6  " 

44  Trombly  to  250  ft.  n.  of  Milwaukee   4  44 

44  crossing  N.  Boulevard   8  44 

250  ft.  n.  of  Milwaukee  to  10  ft.  n  of  Denton  (on  the  w.)  6  44 

Josephine  ave.,  16-Inch  to  e.  line  Woodward   6  44 

Joy  st.,  Cass  to  alley  e.  of  Third   4  *• 

44    Fourth  to  Fifth   4 

Junction  ave..  River  st.  to  Driggs   6  ** 

s.  line  of  Wabash  R.  R.  to  s.  line  of  Fort   6 

s.  line  of  Fort  to  Otis   8  44 

Kanter  ave.,  crossing  Collins  and  E.  Boulevard  e.  side  31  ft   6  44 

85  ft.  w.  of  Collins  to  Moran   4 

w.  from  Mt.  Elliott  181  ft   4 

Kercheval  ave.,  Mt.  Elliott  to  Beaufait   4 

Field  to  Baldwin   4 

King  ave.,  16-inch  main  toe.  line  Woodward   6  44 

Kinsman  st.,  Scotten  to  Twenty-eighth   4  44 

Kirby  ave.,  Woodward  to  w.  line  of  Cass   4  44 

12  ft.  e.  of,  to  180  ft.  w.  of  Fourth   4 

44         180  ft.  w.  of  Fourth  to  Greenwood   3  44 

Greenwood  to  w.  line  of  Trumbull    4  44 

Commonwealth  to  Avery   4 

Hecla  to  195  ft.  w.  of  Twelfth   4 

44         Wabash  to  Fourteenth   6  44 

w.  from  Fourteenth  126  ft     4  44 

126  ft.  w.  of  Fourteenth  to  87  ft.  e.  of  Sixteenth   6 

87  ft.  e.  of  Sixteenth  to  Eighteenth   4 

44         crossing  Humboldt  and  w.  from  Twenty-seventh  247  ft   4  44 

crossing  Brush  and  e.  side  of  Woodward  46  ft   6  44 

44         crossing  John  R.  and  G randy   4  44 

e.  from  Russell  216  ft.  and  St.  Aubin  to  Chene   4 

44        crossing  Collins  and  e.  from  Baldwin  161  ft. .    6  44 

e.  from  Helen  238  ft   4 

e.  from  Baldwin  161  ft   6 

161  ft.  e.  of  Baldwin  to  Van  Dyke   4 

Koch,  ave.,  16-inch  main  to  e.  line  of  Woodward   6  44 

44        e.  line  of  Woodward  to  w.  line  of  Oakland    4  44 

'*        crossing  Oakland,  w.  side,  26  ft   6 

Labrosse  St.,  Fourth  to  Fifth   4 

w.  from  Tenth  430  ft   3  44 

430  ft.  w.  of  Tenth  to  Twelfth   4 

**  alley  s.  of,  Fourth  to  alley  e.  of  Twelfth     4  44 

alley  n.  of,  alley  e.  of  Fifth  to  Eighth   4 

"  alley  n.  of,  Eighth  to  Tenth    3  44 
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Lady's  lane,  n.  from  Dry  Dock  at.  914  ft  

Lafayette  ave.,  Oriswold  to  Shelby  

w.  from  Tenth  743  ft  

743  ft.  w.  of  Tenth  to  M.  C.  R.  B  Bridge  

Twelfth  to  Fourteenth   

"  w.  line  of  Fourteenth  to  Fifteenth  

Fifteenth  to  Seventeenth  

'*  Twenty-second  to  alley  e.  of  

44  e.  line  of  Twenty-third  to  Twenty-fourth  

e.  from  Scotten  256  ft  

w.  from  Junction  815  ft.  and  e.  from  Dragoon  1*8  ft  

"  crossing  Campbell  and  Dragoon  to  Artillery  

"  alley  n.  of,  Oriswold  to  Shelbv  an  I  Wayne  to  First  

alley  s.  of,  First  to  Fourth  and  Fifth  to  Tenth  

"  alley  n.  of.  Shelby  to  First  and  w.  from  Tenth  383  ft . . . 

"  alley  n.  of,  First  to  Tenth  

"  alley  n.  of,  e.  from  Fourteenth  190  ft  

Lafferty  pi ,  Howard  to  s.  side  of  M.  C.  R.  R  

Lambie  pi..  Twenty-first  to  Twenty-second  

"  crossing  Twenty-second  and  e.  side  Twenty-third  ^6  ft  

Lambert  st.,  Concord  to  Canton  

**  e.  from  Baldwin  811  ft  

833  ft.  e.  or  Baldwin  to  Van  Dyke   

Laigley  ave.,  Fourth  to  518  ft.  w.  of  (Jreenwood  

Lanman  St.,  Twenty-* 'tenth  to  e.  side  of  Vinewood  

•*  crossing  Vinewood,  e.  side  

Lansing  ave..  Fort  to  13 »  ft.  n.  of  Christ iancy  

Sir  ft  «.  of  Dix  to  Toledo  

Lamed  St.,  Thiol  to  Hastings   1 

"  Bates  to  Brush  and  St.  Antoine  to  Deouluore  

Riopelle  to  St.  Aubin   1 

St.  Aubin  to  w.  line  of  Kim  woo  I  

w.  line  of  Rimwood  t )  74S  ft.  e.  of  

Lelbto  Ml.  Klliott  

w.  from  Helen  150  ft  

Woodward  to  alley  w.  of  and  Third  to  Fourth  

Fourth  to  Fifth   

Lt^ain  die  ,  Michigan  t  >  u.  line  of  B  ichanan   

35!*  ft.  n  of  to  39N  ft.  n  of  Hanoi  M-k  

crossing  Warren  and  s.  from  McQraw  393  ft  

Lvi  lorJalc  ave.,  w.  from  Junction  878  ft  

crossing  Campbell  

LatirH  H  .  Grand  Kiverto  Wabash  

L^»i  it  -l  .  w  fr  »m  Crane  813  ft  

UtaHU  ave .  Wesson  to  Livernoi*   .  . 

Wy«r)  «  .  Cass  to  Thinl  

rrt.,  10-ln.  main  to  e.  line  of  Woodward  

e.  from  Woodward  1,379  ft  

l.v  w.  from  Beaubien  8M  ft.  and  McDouRall  to  Collins  

Bfaiihien  to  Russell  

RussHl  to  McDougall  

81«  ft  w  of  Moran  to  (Jratiot  

.  a.  from  Forest  8>l  ft  


l-**0  pi  , 


e  from  MeClellan  IV*  ft   

Seventh  to  F.irfhth  and  Tenth  to  Twelfth 
alley  •  of.  Eighth  to  T.*nth  
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Lewis  St..  Cass  to  Fourth   4  Iron. 

Leib  st.,  Wight  to  Jefferson   6  44 

Jefferson  to  Champlain   4  44 

*'     Cham  plain  to  Monroe   S  44 

Uocoln  ave.,  Grand  River  to  alley  n.  of   4  " 

crossing  Calumet  n.  aide  36  ft   8  44 

"  n.  line  of  Calumet  to  Milwaukee   6  14 

'*  crossing  N.  Boulevard  8.  side  87  ft   6 

*'  alley  w.  of,  alley  n.  of  Grand  River  to  8.  line  of  Calumet  4 

44  alley  w.  of.  crossing  Calumet  s.  side  16  ft   6  44 

Linden  St.,  Harrison  to  Eighteenth  and  crossing  Humboldt   4  44 

alley  w.  of  Humboldt  to  Maybury   4  44 

"        Tillman  to  Twenty-fourth   4  44 

Twenty-fifth  to  26  ft.  e.  of  Twenty-sixth   4  44 

Urernois  ave.t  Dix  to  M.  C.  R.  R.   H 

M.  C.  R  R.  to  n.  city  limits   10 

Loeost  st..  Grand  River  to  Fourth   6  44 

44        Fourth  to  alley  e.  of  Trumbull  .*   4  44 

alley  w.  of  Trumbull  to  80  ft.  e.  of  National   8  44 

"       e.  from  National  80  ft.  and  Harrison  to  Wabash   4 

Longfellow  ave.,  16-in.  main  to  w.  line  of  Woodward   6  44 

Lonnan  ave.t  Crane  to  Bel videre   \  44 

Lothrop  ave..  Woodward  to  Hamilton  Boulevard   6  44 

Louis  ave..  Crane  to  Holcomb   4  44 

Lovett  ave.,  Michigan  to  n.  line  of  Buchanan   6  44 

n.  from  Rich  912  ft   4 

912  ft.  n.  of  Rich  to  284  ft.  n.  of  Herbert   6 

"  alley  w.  of,  Visger  to  Jackson   6  44 

Lodden  st.,  Gratiot  to  Mt.  Elliott  ,   4 

Lutheran  cemetery,  in  the  grounds  e.  from  Mt.  Elliott  650  ft   Z  44 

Lyman  st.,  Crystal  to  Orleans    4  44 

Lyaander  st.,  Fourth  to  Greenwood  and  Sixth  to  Seventh   3  44 

44  crossing  Sixth  w.  side  and  Seventh  to  Lincoln   4  " 

Avery  to  e.  line  of  Thirteenth   4 

crossing  Thirteenth  e.  side  21  ft   6 

McArthur  St.,  w.  from  Twenty-seventh  340  ft   4  44 

Vodellan  ave.  (  Jefferson  to  Marietta   6  " 

Marietta  to  Mack   8 

44  s.  line  of  Mack  to  144  ft.  n.  of  Emmons   10  44 

*•  n.  from  Gratiot  299  feet   H 

McDougall  ave.,  Atwater  to  Guoin,  and  Wight  to  Clinton   6 

Guoin  to  Wight   10  4t  . 

44  Preston  to  Gratiot  and  crossing  Waterloo,  Cleveland 

andArndt   8  44 

Gratiot  to  Canfleld   4 

Canfield  to  187  ft.  n.  of  Garfield   6 

187  ft.  n.  of  Garfield  to  Forest   8  44 

Forest  to  Hancock   6 

s.  from  Farnsworth  170  ft     6  " 

n.  line  of  Hendrie  to  Palmer   6  44 

"  alley  w.  of,  Mullett to  Jay  and  Hendricks  to  Hunt   4  44 

44               alley  w.  of,  Cleveland  to  Hendricks  and  Hunt  to  Char- 
levoix  3 

"  alley  w.  of,  Charlevoix  to  Heidelberg   4 

alley  e.  of,  Mullett  to  88  ft.  n.  of  Chestnut   4 

alley  e.  of,  Waterloo  to  Preston    3 
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Front  at,  170  ft.  e.  of  First  to  Second  

e.  from  Third  107  ft  

**       alley  n.  of,  Second  to  Third  

Frontenac  ave.,  crossing  n.  tide  of  N.  Boulevard.  

"  t.  from  Med  bury  08  ft.  

Oateter  st,  OanAeld  to  Garfield  

Garfield  are.,  Woodward  to  w.  line  of  Brush  farm  

"  w.  line  of  Brush  farm  to  10  ft.  w.  of  Brush  

"  10  ft.  w.  of  Brush  to  e,  line  

e.  line  of  Brush  to  888  ft.  w.  of  Beaublen  

"  888  ft  w.  of  Beaubien  to  e.  line  of  St.  Antoine,  

"  e.  line  of  St.  Antoine  to  340  ft.  w.  of  Hastings  

"  w.  from  Hastings  846  ft.  

"  Hastings  to  Chene  

**  Chene  to  Grandy  

crossing  Grandy,  and  e.  from  McDougall  218  ft   

"  crossing  Collins  and  from  818  ft.  w.  of  Mo  ran  to  188  ft. 

of  Galster  

"  w.  from  Moran  313  ft.  and  w.  from  Beaufait  188  ft  

"  alleys  n.  and  s.  of,  w.  from  Hastings  874  ft  

Oilman  St.,  Cass  to  Grand  River  1« 

Gladstone  ave.,  16-inch  main  to  808  ft.  w.  of  Woodward  

Glynn  ct,  18-Inch  main  to  w.  line  of  Woodward  

**        w.  from  Woodward  800  ft    

Goethe  St.,  Crane  to  Holoomb  and  e.  from  McClellan  888  ft  

Goldner  are.,  Michigan  to  G.  T.  Ry  

Grand  River  ave..  Woodward  to  Cass  

M  Cass  to  Third  

Third  to  400  ft.  w.  of  Humboldt.   

400  ft.  w.  of  Humboldt  to  Vinewood  

"  Vinewood  to  N.  Boulevard   10 

Grand  River  ave.,  N.  Boulevard  to  city  limits.  

*'  Calumet  to  Buchanan   SO 

"  connecting  80- inch  and  8- inch  mains  In  Buchanan  88  ft . 

(s.  side),  Second  to  86  ft.  e.  of  Cherry  

"  (n.  side),  e.  from  Eighth  110  ft  

"  alley  n.  of ,  10  ft  w.  of  Bagley  to  alley  w.  of  

"  alley  n.  of,  Fourth  to  Union  and  w.  from  Lincoln  47  ft, 

alley  n.  of,  47  ft  w.  of  Lincoln  to  alley  w.  of   *H 

"  alley  n.  of,  Trumbull  to  alley  w.  of  and  Wabash  to  alley 

w.  of  

Grandy  ave.,  Gratiot  to  Pierce  

Pierce  to  Harper  

n.  from  Harper  888  ft  

**  848  ft  n.  of  Harper  to  Chene.  

Granger  st,  e.  from  Baldwin  880  ft  

860  ft  e.  of  Baldwin  to  Van  Dyke  

Grant  ct,  n.  from  Warren  818  ft  

Grant  St.,  crossing  Twelfth  w.  side.  

Twelfth  to  Thirteenth  

Granville  pt,  Thirteenth  to  Wabash  e  line  

crossing  Wahaah  to  e.  line  

Gratiot  ave.,  Woodward  to  Raynor   80 

Woodward  to  Brush   10 

Brush  to  64  ft.  w.  of  Sheridan  

64  ft  w.  of  Sheridan  to  866  ft  w.  of  Harper  
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Gratiot  ave.,  266  ft.  w.  of  Harper  to  Cadillac    6  iron. 

80-inch  main  in  Mullett  to  w.  line  of  Rivard  r   10  44 

w.  line  of  Rivard  s.  to  St.  Aubin   12 

Greenwood  ave.,  Bagg  to  N.  Boulevard   6  " 

crossing  Calumet   8 

Grfewold  St.,  Detroit  River  to  At  water   8 

At  water  to  State   6 

from  12- inch  main  in  Clifford  60  ft   10 

Grammond  ave.,  10-inch  main  in  Woodward  to  Hamilton  Boulevard —  6 

Gmlloz  si.,  Clay  to  Sidney   6 

Gooin  st ,  e.  line  of  Mullett  farm  to  Orleans   4 

Orleans  to  McDougall   10 

McDougall  to  Walker   « 

Haigb  ave.,  16-inch  main  to  e.  line  of  Woodward   6  ** 

e.  from  Woodward  158  ft   4 

Russell  to  365  ft.  e.  of  Greeley   6 

Hale  st,  Riopelle  to  St.  Aubin   6 

e.  from  St.  Aubin  273  ft   4 

275  ft.  e.  of  St.  Aubin  to  Dubois   8 

Dubois  to  Chene   4 

Cbene  to  G randy     3 

"     Grandy  to  Jos.  Campau   tt 

Hamilton  ave.,  Mack  to  692  ft.  n.  of  Cnnfleld   6 

Hamilton  Boul ,  crossing  N.  Boulevard   io  44 

'*  n.  line  of  N.  Boulevard  to  Blaine   I  44 

Hazel  wood  to  Bancroft   10 

Hamlin  ave..  Woodward  to  Oakland   I 

Hammond  ave.,  Toledo  to  s.  line  of  L.  S.  R  R   C 

356  ft.  s.  of  Leavitt  to  175  ft.  n.  of  Ranspach   6  14 

s.  from  Horatio  956  ft   « 

Hancock  ave  ,  w.  line  of  Cass  to  112  ft.  e.  of  Riopelle   4 

w.  from  St.  Aubin  488  ft   6 

St.  Aubin  to  Dubois   4  44 

281  ft.  w.  of  Chene  to  Grandy   4 

w.  line  of  Mitchell  to  McDougall   4 

*'  e.  from  McDougall  281  ft.  and  crossing  Collins   tt  44 

44  e.  line  of  Collins  to  Detloff  ct   4 

alley  w.  of  EUery  pi.  to  alley  w.  of  Mt.  Elliott   4 

crossing  Third   6 

n.  side  e.  from  Third  461  ft   4 

s.  side  e.  from  Third  10  ft   4 

"  Fourth  to  Commonwealth   4  44 

u  Commonwealth  to  Avery   6  44 

Avery  to  130  ft.  w.  of  Thirteenth   4 

44  130  ft.  w.  of  Thirteenth  to  w.  line  of  Wabash   6 

w.  line  of  Wabash  to  Fourteenth   3 

*  crossing  Fourteenth  and  Seventeenth  to  Eighteenth   4 

e.  from  Twenty-third  140  ft   4 

"  e.  line  of  Twenty-fourth  to  Twenty-fifth   4  44 

44  Twenty-sixth  to  w.  line  of  Vinewood   4  44 

44  crossing  W.  Boulevard  165  ft   6 

lASalle  to  8cotten   4 

Hanover  ave.,  crossing  Russell  e.  side   4    '  44 

Harmon  ave.,  16-in.  main  to  e.  line  of  Woodward   6 

"  e.  line  of  Woodward  to  Oakland   4 

Harper  ave.,  Woodward  to  Russell   4  4t 
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Harper  ave..  W  id  man  pi.  to  184  ft.  e.  of  Dubois   4 

crossing  Dubois  and  184  ft.  e.  of  Dubois  to  w.  line  of  Ctaene  6 

w.  line  of  Chene  to  e.  line  of  Mitchell    4 

"  crossing  E.  Boulevard  and  Collins    8 

e.  line  of  Collins  to  810  ft.  e.  of  Moran   6 

Baldwin  to  Van  Dyke   6 

Gratiot  to  Cadillac   6 

•*  w.  from  Twelfth  176  ft   4 

"  crossing  Fourteenth   *1 

**  w.  from  Fourteenth  184  ft   4 

134  ft.  w.  of  Fourteenth  to  Fifteenth   6 

Harrison  ava.,  crossing  Michigan   1* 

Michigan  to  Grand  River   4 

*'  alley  w.  of,  Linden  s.  to  Linden  n   I 

Harvey  ave.,  Junction  to  500  ft.  w.  of  Campl>ell   4 

Hastings  St.,  s.  line  to  10  in.  main  in  Jefferson   in 

Jefferson  to  Champlain    44 

"  Congress  to  Clinton    « 

11H  ft.  s.  of  Congress  to  Fort  and  Champlain  to  Monroe.  3 

Clinton  to  Catherine  

crossing  Mullett  

"  Catherine  to  Watson  

"  Watson  to  Can  field  —  1 

Caufield  to  n.  line  of  Warren  and  crossing  Theodore.  .. 

Farns worth  to  Ferry  

s.  line  of  Medhury  to  Harper   

Harper  to  Piipiette  

Piquet  te  to  h.  line  of  Trombly   

s.  line  of  Trombly  to  k.  line  of  X.  Boulevard  

crossing  N.  Boulevard   

"  n.  line  of  X.  Boulevard  to  Custer  

Custer  to  1M  ft.  n.  of  Clay  

"  alley  w.  of,  X.  Boulevard  to  Custer    3  £ 

Hazel  >»t  ,  Harris  >n  to  1*. »  ft  w.  of  Twelfth  

l.Vi  ft.  w.  of  Twelfth  to  iW  ft  e.  of  Thirteenth  

e.  from  Thirteenth  dfi  f  t   

Hazel  woo*  I  ave.,  10-inch  main  to  w.  line  of  Woodward   

w  line  of  Woodward  to  13  ft.  w.  of  e.  line  Hamilton 

Boulevard   

e.  from  U>  inch  main  iu  Hamilton  Boulevard  98  fu  

Heck  pi  .  crossing  Forest  »n.  side)  

Forest  to  Hancock  

Hecla  ave..  Merrick  to  :M8  ft.  u.  of  Kirhy  

147  ft.  s.  to  1  ID  ft.  n.  of  Piqurtte  

s.  from  Milwaukee  rjy  ft     

HeidcllxTg  St.,  crossing  Jo*.  CtilllpHU  

"  e.  fnmi  Jos.  Cumpau  '170  ft  

•J7i»  ft  to  4i:>  ft.  e.  of  Jo*  Cnmpau  ave    . 

alley  r.  of  MeDougall  to  w.  line  of  Eluiwood  

"  cro^uitf  K.lmwood.  w.  Hide,  :jy  ft    

Kim  wood  to  Mt  Klliott   

Helen  nve  .  Jeffvrson  to  Monroe  and  crowing  Mack   

(Jratiot  to  \\r*  ft  n  of  Metihury  

Hendricks  m..  St  Aulnii  tn  DiiInum    

I>ul>oisto  alley  w  of  Mel>ouk'.OI   

alley  e  of,  McI>ouK'ull  to  Klmwood    
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Hendricke  st.,  e.  from  Elm  wood  324  ft   6  Iron. 

48  ft.  e.  of  Ellery  to  522  ft.  w.  of  Mt.  Elliott   6 

w.  from  Mt.  Elliott  522  ft   4 

Hendrie  ave..  Woodward  to  550  ft.  e.  of  John  R   4  " 

crossing  Brush  and  St.  Aubin   4  " 

"                   e.  from  Dubois  224  ft   6  44 

224  ft.  e.  of  Dubois  to  e.  line  of  Chene   4  41 

e.  from  e.  line  of  Chene  148  ft. .   6  " 

148  ft.  e.  of  Chene  to  e.  line  of  Orandy   4  44 

Mitchell  to  e.  line  of  McDougall   6  44 

e.  from  Baldwin  264  ft   6 

264  ft.  e.  of  Baldwin  to  Van  Dyke   4 

Henrietta,  ave.,  crossing  Campbell   6  44 

Henry  «t.,  Woodward  to  Clifford   4 

Cass  to  Third   6 

Third  to  alley  e.  of   4 

Herbert  St.,  Scotten  to  134  ft.  w.  of  Lovett    4 

Hibbaxd  ave.,  Jefferson  to  202  ft.  n.  of  Brinket.   6 

High,  at ,  w.  line  of  Third  to  Beaubien   4 

Beaubien  to  w,  line  of  A.  Beaubien  farm   3 

w.  line  of  A.  Beaubien  farm  to  Russell   4 

Russell  to  Riopelle   3 

Grand  River  to  Third   6 

w.  line  of  Third  to  Fourth   3  44 

**       Fourth  to  alley  w.  of  Trumbull   4  44 

alley  w.  of  Trumbull  to  National   3 

Hoffman  St.,  River  st.  to  Fort   8 

Holborne  ave.,  e.  from  Mt.  Elliott  170  ft   4  *4 

Holbrook  ave.,  16-inch  main  to  e.  line  of  Woodward   6  44 

Holcomb  are.,  Jefferson  to  Louis   6  44 

**               Goethe  to  alley  s.  of  Mack   6  44 

**               Gratiot  to  Harper   6  14 

Hold  en  ave..  Woodward  to  w.  line  of  Second.     6  44 

'*            w.  line  of  Second  to  Third   3  wood. 

**            Third  to  Fourth   4  iron. 

'*            Fourth  to  Greenwood   3  wood. 

"            crossing  Greenwood   6  iron. 

Greenwood  to  Commonwealth   4  " 

Holdenave.,  s.  from  24-inch  main  in  N.  Boulevard  95  ft   10  44 

Homer  st.,  w.  from  Crane  215  ft   4  44 

Hooker  ave..  n.  from  Grand  River  63  ft.  and  w.  from  Eighteenth  598  ft.  4  44 

596  ft.  w.  of  Eighteenth  to  Sullivan   6 

Horatio  St.,  Thirty-second  to  Thirty-third  and  Howell  to  Welch   6 

Welch  to  Livernois   4  44 

Horton  ave. ,  Woodward  to  Oakland   4  44 

Houghton  ave.,  Holcomb  to  McClellan   4  44 

Howard  St.,  Tenth  to  Twelfth   4  44 

"           w.  side  M.  C.  R  R.  bridge  to  Twenty-fourth                     . .  6  44 

Twenty-fourth  to  Twenty-fifth   4  44 

*•           8cotten  to  alley  e.  of   4  44 

**           w.  from  Junction  343  ft   4  " 

crossing  Campbell   6  44 

Howell  St.,  alley  s.  of,  to  n.  line  of  Buchanan   6  44 

n.  from  Horatio  680  ft     6  44 

Habbard  ave.,  Fort  to  335  ft.  n.  of  Brandon   6  44 

♦  *               E  st.  to  Michigan  ave   4  44 
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Hubbard  av©.,  Michigan  to  Myrtle  

Hudson  ave,,  crossing  Fourth,  w.  tide  

44    ©.  line  of,  to  564  ft.  w.  of  Greenwood  

44    crossing  Fourteenth  

44    crossing  Eighteenth,  e  side  

44    w.  from  Eighteenth  144  ft  

,4     144  ft.  w.  of  Eighteenth  to  w.  line  of  Humboldt  

44     May  bury  to  Twenty-third  

44     w.  from  Twenty  third  178  ft  

44     178  ft.  w.  of  Twenty-third  to  Twenty-fourth  

44    Twenty-sixth  toe.  line  of  Vlnewood  

Humboldt  are.,  Michigan  to  s.  line  of  D.  &  B.  C.  R  R  

44  crossing  Butternut  and  Buchanan  

44  a  line  Warren  to  McGraw  

Hunt  st,  Dubois  to  alley  w.  of  McDougall  

44      alley  e.  of  McDougall  to  Elmwood  

15  ft.  e.  of  EUery  to  Mt.  Elliott  

Huribut  ave.,  crossing  Jefferson  to  21  ft.  n.  of  

Huron  St.,  a  from  Locust  295  ft   3 

44        Locust  to  Bagg  

Illinois  St.,  212  ft  w.  of  Beaubien  to  Russell   6 

Russell  to  St.  Aubin  

44         St  Aubin  to  Grandy,  w.  hue  

44        crossing  Dubois  and  ('bene  

44         w.  line  Gran  ly  to  Jos.  Campau  

e.  from  McDougall  241  ft     

44        241  ft.  e.  of  to  121  ft  e  of  McDougall  

44         w.  from  Moran  IM  ft   

Indiana  st  .  Beaubien  to  Russell   

Ingersoll  »»t.,  e.  from  Wt»n»)D  226  ft   

Iron  St.,  Wight  to  Jefferson  

Irving  St.,  Greenwood  to  Seventh  

Ivy  pi.,  s.  from  Grand  River  41*<  ft  

Jackson  8t..  e.  lint*  of  Sootten  to  Tweutv  ninth   

Thirty  fourth  to  Thirty-fifth    

Jay  St.,  Riopelle  to  44  ft.  w.  of  McDougall  

JefFerson  are.,  GrlswuM  to  Orleans   10 

Second  to  Hastings  

Dequindre  to  w.  sidn  of  Belt-line  R.  R  

e.  side  Belt  line  K.  R  to  MoClellan  

44  McClellan  to  e  city  limits   10 

•*  e.  from  e.  rity  limits  741  ft   * 

44  Meldrum  to  pumping  works      44 

44  Griswold  to  First    

alley  s.  of,  alley  w  of  Woodward  to  alley  w  of  Griswold 

alley  s.  of,  Slwlby  to  Tarn  

4'  alley  s.  of,  all*ay  w  of  Bates  to  Randolph  

44  alley  s  of.  Brush  to  Beaubien  

alley  s  of,  e.  from  Beaubien  1H0  ft  

44  alley  n  of,  Woodward  to  8t  Antoine  

44  alley  n  of,  alley  e.  of  Griswold  to  First  

alley  n.  of,  Griswold  to  Shelby  and  First  to  Third  

Jo*  St.,  Michigan  to  alley  s.  of  Buchanan  

John  R.  St.,  Woodward  to  Miami   13 

n.  s.  of  Miami  to  s  side  of  Madison  

n  s.  of  Madison  to  Adams  
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John  R  at. ,  Columbia  to  Edmund  .   8 

44  Edmund  to  Erakine  and  crossing  Eliot  and  Rowena   6 

44  Brady  to  Piquette   6 

n.  from  Baltimore  280  ft   3 

250  ft.  n.  of  Baltimore  to  Milwaukee   6 

'*  crossing  Canfleld  and  N.  Boulevard   8 

44  alley  s.  of,  Custer  to  Hamlin   6 

Johnson  st.,  alley  w.  of  Eighteenth  to  Nineteenth   4 

Jones  St.,  Caa*  to  160  ft.  w.  of  Fifth   4 

160  ft.  w.  of  Fifth  to  8ixth   8 

Jos.  Campaa  ave.,  Atwater  to  Clinton  and  Jay  to  s.  line  of  Gratiot   6 

s.  line  Gratiot  to  St.  Joseph   4 

44  St.  Joseph  to  185  ft.  s.  of  Hancock   6 

"  Theodore  to  Trombly   6 

**  Trombly  to  250  ft.  n.  of  Milwaukee   4 

**  crossing  N.  Boulevard   8 

"  250  ft.  n.  of  Milwaukee  to  10  ft.  n  of  Denton  (on  the  w.)  6 

Josephine  ave. ,  16-inch  to  e.  line  Woodward   6 

Joy  St.,  Cass  to  alley  e.  of  Third   4 

"    Fourth  to  Fifth. . .    4 

Junction  ave.,  River  st.  to  Driggs   6 

s.  line  of  Wabash  R.  R.  to  s.  line  of  Fort   6 

s.  line  of  Fort  to  Otis   8 

Kanter  ave.,  crossing  Collins  and  E.  Boulevard  e.  side  31  ft   6 

85  ft.  w.  of  Collins  to  Moran  

w.  from  Mt.  Elliott  181  ft  

Kercheval  ave.,  Mt.  Elliott  to  Beaufait  

Field  to  Baldwin  

Kins:  ave.,  16-inch  main  to  e.  line  Woodward  

Kinsman  st.f  Scotten  to  Twenty-eighth  

Kirby  are..  Woodward  to  w.  line  of  Cass  

12  ft.  e.  of,  to  180  ft.  w.  of  Fourth  

180  ft.  w.  of  Fourth  to  Greenwood  

44         Greenwood  to  w.  line  of  Trumbull  

Commonwealth  to  Avery  

Hecla  to  195  ft.  w.  of  Twelfth  

Wabash  to  Fourteenth  

44  w.  from  Fourteenth  126  ft    

126  ft.  w.  of  Fourteenth  to  87  ft.  e.  of  Sixteenth  

44         87  ft.  e.  of  Sixteenth  to  Eighteenth  

44  crossing  Humboldt  and  w.  from  Twenty-seventh  247  ft  

4i         crossing  Brush  and  e.  side  of  Woodward  46  ft  

**         crossing  John  R.  and  Grandy  

'*         e.  from  Russell  218  ft.  and  8t.  Aubin  to  Chene  

"         crossing  Collins  and  e.  from  Baldwin  161  ft  

44         e.  from  Helen  238  ft  

e.  from  Baldwin  161  ft  

161  ft.  e.  of  Baldwin  to  Van  Dyke  

Koch,  ave.,  16- inch  main  to  e.  line  of  Woodward  

44         e.  line  of  Woodward  to  w.  line  of  Oakland   

44         crossing  Oakland,  w.  side,  26  ft  

Labrosse  St.,  Fourth  to  Fifth  

w.  from  Tenth  430  ft  

430  ft.  w.  of  Tenth  to  Twelfth  

44  alley  s.  of,  Fourth  to  alley  e.  of  Twelfth   

alley  n.  of,  alley  e.  of  Fifth  to  Eighth  

alley  n.  of.  Eighth  to  Tenth     3 
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Lady's  lane,  n.  from  Dry  Dock  st.  214  ft  

Lafayette  are.,  OrUwold  to  Shelby    

w.  from  Tenth  743  ft  

748  ft.  w.  of  Tenth  to  M.  C.  R.  K  Bridge  

*'  Twelfth  to  Fourteenth   

w.  line  of  Fourteenth  to  Fifteenth  

M  Fifteenth  to  Seventeenth  

Twenty  second  to  alley  e.  of  

**  e.  line  of  Twenty-third  to  Twenty-fourth  

e.  from  Scotten  256  ft  

"  w.  from  Junction  815  ft.  and  e.  from  Dragoon  123  ft  

'*  crossing  Campbell  and  Dragoon  to  Artillery  

44  alley  s.  of,  Griswold  to  Shelby  an  I  Wayne  to  First  

'*  alley  s.  of,  First  to  Fourth  and  Fifth  to  Tenth  

44  alley  n.  of,  Shelby  to  First  and  w.  from  Tenth  3*1  ft .. . 

alley  n.  of,  First  to  Tenth  

*4  alley  n.  of.  e.  from  Fourteenth  100  ft  

L%fferty  pi ,  Howard  to  s.  side  of  M.  C.  R.  R  

L%mble  pi.,  Twenty-first  to  Twenty-second  

"  crossing  Twenty-second  and  e.  side  Twenty-third  26  f t  

Lambert  St.,  Concord  to  Canton  

**  e.  from  Baldwin  2 »  ft  

235  ft.  e.  of  Baldwin  to  Van  Dyke   

Laagley  ave.,  Fourth  to  512  ft.  w.  of  Greenwood  

Lanman  St.,  Twenty  *  «venth  to  e.  side  of  Vlnewood  

*•  crossing  Vine  wood,  e.  side  

Lansing  ave..  Fort  to  15)  ft.  n.  of  Christ iaocy  

*'  337  ft  s.  of  Dix  to  Toledo  

Lamed  st.,  Third  to  Hastings   I 

"  Bate*  to  Brush  and  St.  Antoine  to  Dequlnure  

Riopelle  to  St.  Aubin   V 

*'         St.  Aubin  to  w.  line  of  Elrawoo  I  

w.  line  of  Rlmwood  t )  74S  ft.  e.  of  

LHbto  Mt.  Elliott  

w.  from  Helen  15*1  ft  

**  Woodward  to  alley  w.  of  and  Third  to  Fourth  

Fourth  to  Fifth   

LvSalle  ave.,  Michigan  t  >  n.  line  of  B  ichanan  

359  ft  s.  of  to  33H  ft.  n  of  Hancock  

"  crowing  Warren  an  1  s  from  MclJraw  395  ft  

Lvj  lerdale  art*.,  w.  from  Junction  272  ft  

crossing  Campbell   

Laurel  St.,  Grand  River  to  Wabash  

L«avh  tt ,  w  fr  >m  Crane  215  ft   

Leavltt  ave.,  Wesson  to  Livernoi*   .  . 

Ledyardst  .  Cass  to  Third  

LeU-eaterct  ,  HUn.  main  toe.  line  of  Woodward  

e.  from  Woodward  1,37V  ft  

LMand  St.,  w.  from  Beaubkn  900  ft.  and  McDougall  to  Collins  

Beatibten  to  Russell  

Rua***||  to  McDougall  

21(1  ft  w.  of  Moran  to  Gratiot  

L*roy  pi  ,  n.  from  Forest  2M  ft   

L~t»ing  st.,  e.  from  McCMIan  IV*  f*    -  

I,«*verette  nl  ,  Seventh  t<>  Eighth  atnl  Tenth  to  Twelfth   . . . , 

alley*  of.  Eighth  to  Tenth  
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Lewis  St..  Cass  to  Fourth   4  Iron. 

Leib  St.,  Wight  to  Jefferson   6  " 

44     Jefferson  to  Champlain   4 

Cham  plain  to  Monroe   8  44 

Lincoln  ave.,  Grand  River  to  alley  n.  of   4  " 

crossing  Calumet  n.  aide  36  ft.   8 

"  n.  line  of  Calumet  to  Milwaukee   6  44 

44  crossing  N.  Boulevard  s.  side  87  ft   6  44 

"  alley  w.  of,  alley  n.  of  Grand  River  to  s.  line  of  Calumet  4 

**  alley  w.  of,  crossing  Calumet  s.  side  16  ft   6  " 

Linden  at.,  Harrison  to  Eighteenth  and  crossing  Humboldt   4 

alley  w.  of  Humboldt  to  Maybury   4 

**        Tillman  to  Twenty-fourth   4  44 

Twenty-fifth  to  26  ft.  e.  of  Twenty-sixth   4  *« 

Uvernois  ave.,  Dix  to  M.  C.  R.  R.   8 

M.  C.  R  R.  to  n.  city  limits   10 

Locust  St.,  Grand  River  to  Fourth     6 

Fourth  to  alley  e.  of  Trumbull  .*   4  44 

alley  w.  of  Trumbull  to  30  ft.  e.  of  National   3 

e.  from  National  80  ft.  and  Harrison  to  Wabash   4 

Longfellow  aye.,  16-in.  main  to  w.  line  of  Woodward   6  ** 

Lonnan  ave..  Crane  to  Bel vldere   i  44 

Lothrop  a ve..  Woodward  to  Hamilton  Boulevard   6 

Louis  are  ,  Crane  to  Holcomb   4  44 

Lovett  ave.,  Michigan  to  n.  line  of  Buchanan   6  44 

n.  from  Rich  912  ft   4 

912  ft.  n.  of  Rich  to  264  ft.  n.  of  Herbert   6 

"  alley  w.  of,  Vlsger  to  Jackson   tt  44 

Lndden  St.,  Gratiot  to  Mt.  Elliott  ,   4 

Lutheran  cemetery,  in  the  grounds  e.  from  Mt.  Elliott  650  ft   :)  44 

Lyman  St.,  Crystal  to  Orleans    4 

Lysmder  st..  Fourth  to  Greenwood  and  Sixth  to  Seventh   3  44 

44  crossing  Sixth  w.  side  and  Seventh  to  Lincoln   4  44 

41  Avery  to  e.  line  of  Thirteenth   4  44 

crossing  Thirteenth  e.  side  21  ft   6 

McArthur  st.,  w.  from  Twenty-seventh  840  ft   4  44 

Mcdellan  ave.,  Jefferson  to  Marietta   6  " 

Marietta  to  Mack   8 

44  s.  line  of  Mack  to  144  ft.  n.  of  Emmons   10  44 

"  n.  from  Gratiot  299  feet   M 

McDoagall  ave.,  Atwater  to  Guoin,  and  Wight  to  Clinton   6 

Guoln  to  Wight  t   10  44 

44  Preston  to  Gratiot  and  crossing  Waterloo,  Cleveland 

andArndt   8  4t 

Gratiot  to  Canfleld   4 

Canfield  to  187  ft.  n.  of  Garfield   6 

187  ft.  n.  of  Garfield  to  Forest   8 

44  Forest  to  Hancock   6  44 

"  s.  from  Farnsworth  170  ft   6  44 

n.  line  of  Hendrie  to  Palmer   6  44 

"  alley  w.  of,  Mullett.to  Jay  and  Hendricks  to  Hunt   4  44 

**              alley  w.  of,  Cleveland  to  Hendricks  and  Hunt  to  Char- 
levoix   3 

"  alley  w.  of,  Charlevoix  to  Heidelberg   4  •' 

alley  e.  of,  Mullett  to  88  ft.  n.  of  Chestnut   4 

44  alley  e.  of,  Waterloo  to  Preston    3 
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McDougall  are.,  alley  e.  of,  crossing  Cleveland  

44  alley  e.  of,  crossing  Arndt  

MoGraw  ave.,  Sixteenth  to  Sullivan  and  76  ft.  e.  from  Wlnslow  

44  Grand  River  to  Twenty-sixth  

44  e.  line  w.  Boulevard  to  76  ft.  e.  of  La  Salle  

44  70  ft.  e.  of  LaSalle  to  Scotten  

McKinstry  ave.,  River  st.  to  n.  line  of  Toledo  

44  alley  w.  of,  Plutner  to  alley  s.  of  

McMillan  St.,  w.  from  Junction  810  ft.  and  crossing  Livernols,  e.  side. . . 

Mack  ave ,  Riopelle  to  St.  Aubln  

"        e.  from  St.  Aubln  800  ft.  and  crossing  Dubois  and  Chene.  . . . 

100  ft.  w.  of  Dubois  to  Grandy   

44        Grandy  to  Jos.  Campau  

41        e.  from  McDougall  402  ft  

Gratiot  to  Cadillac  

44        Gratiot  to  Townsend  

44        crossing  Mt.  Elliott  and  Townsend  to  Baldwin   

w.  from  Helen  80  ft  

44        s.  side,  crossing  E.  Boulevard  76  ft  

Beats  to  267  ft.  e.  of  Parker  

659  ft.  w.  of,  to  577  ft.  w  of  Fischer  

307  ft.  w.  of,  Fischer  to  65  ft.  e.  of  Crane  »  

44        McCleltan  to  Pennsylvania  

Pennsylvania  to  e.  line  of  Hamilton  

44        e.  line  of  Hamilton  to  e.  line  of  Park  

44        e.  line  of  Park  to  e.  line  of  Montclalr  

Macomb  st,  Ht.  Antolne  to  Elm  wood  

44  alley  s.  of,  from  Brush  to  alley  w.  of  

44  alley  s.  of,  from  Brush  to  St.  Antoine  

44  alley  n.  of,  from  Brush  to  alley  w.  of   

44  alley  n.  of.  from  Brush  to  St  Antoine  

Madison  ave.,  n.  and  s  side*  from  Wltherell  to  John  R  

44  Randolph  to  St.  Antoine  

44  alleys  n.  and  s.  of.  from  John  R.  to  Randolph  

Magnolia  St..  Harrison  to  Thirteenth,  and  Fourteenth  to  Fifteenth  

Thirteenth  to  Wabash,  and  Eighteenth  to  Sullivan  

44             Sullivan  to  Maybury.  and  crossing  Humboldt  and  Twenty- 
fourth  

44  Twenty  seventh  to  Vine  wood  

Mansur  st.,  Harper  to  7H  ft.  s.  of  Piquette  

Maple  St.,  Gratiot  to  Orleans  and  crossing  Dubois  

Orleans  to  St.  Aubln  

**        St  Aubin  to  Elm  wood  

Marcy  St.,  w.  from  Fourth  IW  ft  

44         15*  ft  w.  of  Fourth  to  Greenwood   

Marietta  st..  e.  from  Mci'Mlan  5-1  ft   .. 

Mark  st  ,  w  from  Twelfth  ft  

Marston  ave  ,  16  Inch  main  toe.  linn  of  Woodward  

Martin  pi..  Woodward  to  John  R  

Maybury  ave.,  Michig.tu  to  n.  lint*  of  Ann   

n.  Iin«»  of  Ash  to  34  ft  n.  of  O.  T.  Ry  

•nn  ft  s.  of  m  17M  ft  n.  of  Warren  

*4  s  from  Hud  ton  ft     

Mechanic  st  ,  Brush  to  Be  tuition  

Med  bury  ave  .  Woodward  to  »V>  ft.  c.  of  John  R  and  crossing  Rlvard  e. 

side    
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Medbury  park  (for  Park  Comm.),  between  John  R  and  Rivard  (1 154  ft.)..  8  iron. 

"     ave.,  w.  from  8t.  Aubin  780  ft   8  44 

44           w.  line  of  8t.  Aubin  to  Jos.  Campau    4  44 

44           crossing  E.  Boulevard  and  Collins   6  44 

w.  from  Collins  165  ft   4 

533  ft.  w.  of  to  168  ft.  e.  of  Mt.  Elliott   6 

44           Helen  to  Frontenac   4  44 

Baldwin  to  VanDyke   6  44 

44           alley  a.  of  e.  from  John  R.  850  ft.  and  crossing  Brush   4  44 

44           alley  n.  of  e.  from  John  R357  ft.  and  crossing  Brush   4  44 

Melbourne  ave.,  crossing  Woodward,  e.  side   6  44 

Mekirum  ave.,  Jefferson  to  Congress   42  44 

44            Wight  to  Jefferson   10 

Jefferson  to  46  ft.  n.  of  Fort   6 

46  ft.  of  Fort  to  860  ft.  n.  of  Kercheval   4 

360  ft.  n.  of  to  642  ft  n.  of  Kercheval   6 

41             Arndt  to  Gratiot  and  crossing  N.  Boulevard   6  44 

Merrick  ave.,  Cass  to  Third  and  w.  from  Fourth  186  ft   4  44 

44           136  ft.  w.  Fourth  to  e.  line  of  Greenwood   8  44 

14           e.  line  of  Greenwood  to  Lincoln  and  Trumbull  to  Twelfth. .  4  44 

Twelfth  to  Wabash   6  41 

w.  from  Seventeenth  132  ft   4 

Tillman  to  Twenty-third   4  44 

44 '         Twenty-seventh  to  Vinewood   4  ** 

Miami  ave.,  Gratiot  to  WlthereU   16 

n.  side  John  R  to  Withered    4 

alley  w.  of  Gratiot  to  alley  s.  of   6  44 

alley  w.  of  Gratiot  to  Witherell   4  44 

alley  «.  of  Randolph  to  John  R.   4  44 

Michigan  Stove  Works  G'nds,  Franklin  to  Woodbridge   4 

Michigan  ave.,  Woodward  to  Cass   24  ,4 

Washington  to  First   10 

First  to  Tenth   8 

Foundry  to  Twenty- fourth   8 

"             Tenth  to  Vinewood   24  44 

Twenty -fourth  to  Livernois   6  44 

14             (s.  side)  crossing  W.  Boulevard   6  4* 

44            alley  s.  of,  Shelby  to  Cass   4  44 

*'            private  alley  s.  of,  e.  from  Shelby  110  ft   3  44 

"             alley  n.  of,  from  alley  e.  of  Griswold  to  alley  e.  of  Wash- 
ington    4  44 

*'            alley  n.  of,  from  alley  w.  of  Washington  to  alley  w.  of  Cass  4  44 

alley  n.  of,  from  First  to  alley  e.  of  Second   4  44 

alley  n.  of,  from  Second  to  alley  e.  of  Third   4  44 

Unitary  ave.,  River  st.  to  250  ft.  n.  of  Wabash  R.  R   6 

02  ft.  n.  of  Anthon  to  157  ft.  n.  of  McMillan   6 

*fllergt,8ixth  to  Seventh   8 

"      crossing  Seventh   4  44 

Milwaukee  ave..  Beau blen  to  Lincoln   6  44 

"               w.  line  of  Avery  to  Twelfth  and  crossing  Fourteenth. . .  6  44 

"               e.  line  of  Eighteenth  to  36  ft.  w.  of  Sullivan   4  44 

Beaubien  to  w.  line  of  Riopelle   4  44 

44               w.  line  of  Riopelle  to  Dubois   6  44 

"              Dubois  to  Chene   4  44 

'4              crossing  Collins   3  44 

Minw  ave.,  e.  from  Crane  836  ft   4  " 
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Minnie  ave  ,  River  at.  to  588  ft.  a.  of  Fort  

a.  from  Fort  688  ft.  

Mitchell  are  ,  n.  from  O  rat  lot  866  ft  

805  ft  n  of  Gratiot  to  Canfleld  

Canfleld  to  Harper  

n.  from  Harper  884  ft  

884  ft.  n.  of  Harper  to  Trombly  

44  Trombly  to  Griffin  

44  crossing  N.  Boulevard  a.  side  

Mohawk  at,  croaalng  Vine  wood  e.  aide  

Monroe  ave.,  n.  from  Cadillac  square  51  ft  

51  ft.  n.  of,  Cadillac  aquare  to  Farmer  

"  Randolph  to  St.  Antoine  

*•  St.  Antoine  to  Elm  wood  

815  ft.  w.  of,  to  171  ft.  e.  of  Lieb   

44  w.  from  Helen  183  ft   

44  alley  a.  of,  from  alley  n.  of  Cadillac  aquare  to  Randolph.  . 

alley  n.  of,  from  alley  e.  of  Woodward  to  Farmer  

"  alley  n.  of.  from  Farmer  to  alley  e.  of  Farrar  

Montcalm  at.,  w.  from  Woodward  418  ft   

•*  418  ft.  w.  of  Woodward  to  Caaa   

alley  e.  of  Woodward  to  Bruah  

"  Bruah  to  St.  Antoine  

44  St.  Antoine  to  Haatlnga  

"  Haatlnga  to  Ruaaell  .  

44  alley  a.  of,  w.  from  Beaublen  840  ft  

Montclair  ave.,  n.  from  Mack  858  ft  

Montieth  at., croaalng  Vinewoode.  aide  and  w.  from  Twenty -aevcnth  188  ft. 

Moore  pi.,  cro»aing  W.  Boulevard  

Moran  at..  Gratiot  to  Dane    

Morrell  at..  River  at.  to  87  ft.  n.  of  n.  line  of  Chrlatiancy  

44  848  ft.  h  of  1)1  x  to  Toledo  

Mott  ave.,  16-inch  main  to  e.  line  of  Woodward  

**        e.  from  Woodward  558  ft  

Mt.  Elliott  ave..  148  ft.  a.  of  Wight  to  885  ft  a.  of  Kercheval  

885  ft.  a.  of  Kercheval  to  Preaton  

14  Preaton  to  Mack     

44  Muck  to  Gratiot  and  crowing  N.  Boulevard  

Gratiot  to  »»  ft.  n.  of  Griffin    

800  ft.  n  of  Griffin  to  14  ft.  n.  of  Strong   

ML  Elliott  Cemetery,  in  cemetery  ground*  1884  ft  

Mullett  at.,  Gratiot  to  Chene    

44  St.  Antoine  to  Elm  wood  

Mulberry  at ,  Twelfth  to  Thirteenth  

Myrtle  it..  Gran  I  R  v*r  t  >  Hubbard  

Nail  ave..  cnm^ibg  Vine  wood   

Napoleon  at..  Bruth  to  Ruwell  

National  ave..  Michigan  to  Grand  River  

Newark  it  .  Ninety*  itu  to  Twentieth  

44  a.  from  Foundry  in  Griffin's  foundry  yard   

Newberry  at.,  w.  from  Junction  841  ft     

Newton  ave  ,  w.  from  Chene  1,884  ft  

Nineteenth  at..  Fort  to  Baker   

Baker  to  Newark  

Noble  nt  .  w.  from  Fourth  IV>  ft   ... 

150  ft  w  of  K> nirth  to  Greenwood  

Sixth  to  Seventh   
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Norton  it.  e.  from  Junction  885  ft   4  iron, 

386  ft.  e.  of  Junction  to  Thirty-first   6  *• 

e.  from  Wesson  883  ft   4 

Oakland  ave.,  Piquette  to  Trombly   6 

"  Milwaukee  to  s.  line  of  N.  Boulevard   4  " 

a.  line  to  24-ln.  main  in  N.  Boulevard  87  ft    6 

24-in.  main  to  n.  line  of  N.  Boulevard   10  44 

Horton  to  Hamlin   6  44 

Hamlin  to  Clay   10 

"  Marston  to  Koch  and  crossing  Harmon   10  44 

Englewood  to  130  ft.  n.  of  Woodland   8  44 

Orchard      First  to  Elton  park,  e.  side   4 

w.  side  Elton  park  to  Sixth    4 

Sixth  to  Trumbull   6 

Orleans  st  ,  Atwater  to  Jefferson     10  44 

M         Jefferson  to  reservoir  grounds   8  44 

Congress  to  reservoir  grounds   24  4* 

**         reservoir  to  Scott  and  s.  from  Canfield  80  ft   30  44 

11        crossing  Leland  s.  side  and  Alexandrine  to  Canfield   6  44 

n.  from  Garfield  262  ft   4  44 

252  ft.  n.  of  Garfield  to  195  ft.  n.  of  Forest   6 

Trombly  to  Lyman   4  44 

Ottawa  at.,  e.  from  Thirteenth  130  ft   3  4* 

0t<§  ft.,  e.  from  Junction  800  ft   4  44 

44    300  ft.  e.  of  Junction  to  alley  w.  of  Thirty-first   6  44 

Owen  ave.,  16-In.  main  to  1,220  ft.  e.  of  Woodward   6  44 

Palttrter  ave.,  crossing  Woodward  w.  side     6  44 

w.  from  Hamilton  Boulevard  260  ft   6  44 

Palmer  ave..  Woodward  to  w.  line  of  Brush  farm   4  44 

crossing  the  same  at  w.  line  of  Brush  farm   4  44 

crossing  Brush  and  Collins    6  " 

n.  and  s.  sides,  crossing  Beaublen  and  St.  Antoine   4  44 

e.  line  of  St.  Aubin  to  129  ft.  w.  of  Dubois   6 

129  ft.  w.  of  Dubois  to  e.  line  of  Grandy   4 

crossing  Russell  and  St.  Aubin    4  44 

M         e.  from  Moran  190  ft     4  44 

Mt.  Elliott  to  159  ft.  e.  of  Meldrum   6  41 

e.  from  Baldwin  235  ft   6 

235  ft.  e.  of  Baldwin  to  Van  Dyke    4 

Park  ave.,  Dix  to  Toledo    6 

(east  of  city  limits),  Mack  to  568  ft.  n.  of  Canfield   6 

Park  pL  East,  Michigan  to  s.  line  of  State   4 

crossing  State   6  44 

Park  st,  e.  line  of  Woodward  to  Columbia   16 

Henry  to  Peterboro   4 

Pater  ave.,  Tonti  to  250  ft.  n.  of  Coe   6 

842  ft.  s.  of  to  584  ft.  n.  of  Mack   6 

Parkman  ave.,  16-inch  main  to  w.  line  of  Woodward   6  44 

Hamilton  Boulevard  to  178  ft.  w.  of  Seventh   4  44 

Panoos  at..  Woodward  to  Cass   4 

Ptansylvania  ave.,  n.  from  Jefferson  1,419  ft   6 

Mack  to  60  ft.  n.  of  Elsa   6 

**ry  st..  Grand  River  to  alley  e.  of  Trumbull    4  44 

**      alley  w.  of  Trumbull  to  National   4  " 

alley  s.  of,  from  alley  e.  of  Seventh  to  alley  e.  of  Trumbull. . .  4  44 

Eighteenth  to  Humboldt   4 
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Peterboro  st.,  Woodward  to  Cam  

Philadelphia  ave.,  e.  from  Russell  389  ft  

Pierce  St.,  Dequfndre  to  Jos.  Campau  

Pine  st.f  Grand  River  to  National  

National  to  Twelfth   

**      crossing  Twelfth,  e.  side  

Pitcher  St.,  Cass  to  alley  e.  of  Third  

w.  from  Fourth  150  ft  

44         150  ft.  w.  of  Fourth  to  Greenwood  and  Sixth  to  Seventh. . 

Pingree  ave.,  Woodward  to  Hamilton  Boulevard  

Piquette  ave.,  Woodward  to  Beaublen  

44  Beaublen  to  Russell   

44  4IJ6  ft.  w.  of,  to  e.  line  of  Chene  

Chene  to  G  randy  

4*  E.  Boulevard  to  Collins  

**  crossing  E.  Boulevard  and  Collins  

w.  from  Moran  188  ft.  

**  e.  from  Moran  d5  f  t  

w.  from  Mt  Elliott  3»  ft  

44  crossing  Given  wood,  e.  side   

44  Trumbull  to  Lincoln   

44  w.  line  of  Avery  to  Twelfth  

crossing  Twelfth  and  Fourteenth,  e.  sides.  

Wabash  to  Fourteenth  

Eighteenth  to  Sullivan  

Pleasant  ave.,  n.  from  River  »t.  515  ft  

Plum  St.,  Second  to  alley  e.  of  Trumbull  

Trumbull  to  alley  e.  of  

Plumer  at.,  w.  line  of  McKinxtry  to  £S3  ft.  w.  of  Junction.  

44  ft.  w.  of  Junction  to  Wesson  

44  Welch  to  Llvernois  

44  alley  8.  of,  alley  w.  of  McKln«try  w.  614  ft  

Pollard  st.,  w.  from  Joh.  Oampau  1,244  ft  

Poplar  St.,  110  ft.  e.  of  Wabash  to  w.  line  of  Fifteenth  

44  crowing  Thirteenth,  w.  side  

alley  w  of  Humboldt  to  51  ft  w.  of  Sullivan  

44  e  from  May  bury  376  ft  

Tillman  to  184  ft.  w.  or  Twenty  third  

Porter  st  ,  e.  from  Twelfth  #*)  f t   

w  from  Twelfth  210  ft  

¥10  ft.  w.  of  Twelfth  to  Thirteenth  

e  from  Fourteenth  17*  ft  

44  crowing  Fourteenth  and  Eighteenth  to  Nineteenth   

Twentieth  to  Twenty  fln*t  

w.  from  Twenty- ft n*t  lio  f  t  

150  ft  w.  of  Twenty-lint  to  Twenty  necond   

44  Twenty  MM-ond  to  e  line  of  W.  Boulevard 

e.  line  of  W.  Boulevard  to  Vlnewood  

Hubbard  to  Scotten  

"  i-nmwlng  HuMwird  w  j»Me  

McKln«try  to  Ferdinand  

"  crotKlng  CaniptieU   

44  alley  *  of.  Thirteenth  to  alley  e.  of  ... 

PrentlM*  ave  ,  Can*  to  Third  

alley  w  of  Fourth  to  Greenwood  

Prenton  *t  ,  Mcl»ougall  to  Mt  Klliott   
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Private  st.  (d.  of  Ferry),  crossing  Rivard  e.  side   4  iron. 

<w.  from)  Rivard  368  ft   8 

Private  way  (e.  of  Russell),  s.  from  Clay  405  ft   4 

Polford  ave.,  Gratiot  to  Mt.  Elliott,  and  Meldrum  to  Beaufait   4  *• 

Futoam  ave.,  w.  from  Woodward  60  ft   6  •* 

44  60  ft.  w.  of  Woodward  to  w.  line  of  Cass   4 

n.  side,  e.  from  Third  323  ft.,  and  Fourth  to  Lincoln,   4 

Trumbull  to  Twelfth   4 

w.  from  Twelfth  185  ft   3 

185  ft.  w.  of  Twelfth  to  w.  line  of  Thirteenth   4  44 

Wabash  to  Fourteenth   4 

Railway  ave.,  LaSalle  to  173  ft.  e.  of  Scotten   6 

Randall  sL,  crossing  Twenty-third  west  side,  26  ft     4 

Randolph  St.,  alley  s.  of  At  water  to  Jefferson   4  44 

At  water  to  24-tncb  main  in  Cadillac  square   8  44 

Larned  to  Congress     4  " 

44  Congress  to  Adams   6  44 

44  crossing  Gratiot   10  4* 

alley  w.  of.  n.  line  of  Atwater  to  alley  s.  of  Woodbridge  3 

'4  alley  e.  of,  from  alley  s  of  Fort^to  Champlain   4  44 

alley  e.  of,  from  alley  n.  of  Monroe  to  Gratiot   4  4* 

Raospachst.,  Hammond  to  Llvernois    4  44 

Bajuorst.,  Clinton  to  Gratiot   4  44 

Reed  pi.,  w.  from  Fourth  36  ft   4 

38  feet  w.  of  Fourth  to  Greenwood.  ...    3  " 

"      w.  from  Greenwood  335  ft   4  44 

Boeder  are..  Junction  to  438  ft.  w.  of  Campbell   4  44 

Reservoir  grounds,  n.  of  basin  to  30-inch  branch   24  44 

44  s.  and  w.  sides  of  basin   24  44 

Rich  st ,  e.  from  Vinewood  204  ft.,  and  Scotten  to  Twenty -eighth   4  44 

Riopelle  st..  Atwater  to  Jefferson,  and  Larned  to  Adelaide   8  44 

Jefferson  to  Larned   18  44 

Adelaide  to  218  ft.  n.  of  Hancock   6  44 

Frederick  to  Kirby  r..   6  44 

4         alley  e.  of,  Willis  to  Canfleld."   4 

alley  e.  of.  n.  from  Garfield  233  ft   4 

Wvard  st.,  Atwater  to  Jefferson   8  44 

*4       Larned  to  Congress   4  44 

Jefferson  to  Clinton,  and  Mullett  to  Gratiot   10  44 

Clinton  to  9  ft.  s.  of  Mullett   6 

Gratiot  to  Watson   4  44 

Eliot  to  90  ft.  s.  of  Warren   4 

"       90  ft.  s.  of  Warren  to  10  ft.  n  of  Farnsworth   6  44 

10  ft.  n.  of  Farnsworth  to  221  ft.  n.  of  Palmer   4  44 

221  ft.  n.  of  Palmer  to  Harper   6  4* 

"       crossing  Piquette   4  41 

5  ft.  s.  of,  to  153  ft.  n.  of  N.  Boul   6 

153  ft.  n.  of  N.  Boul.  to  Clay   4  44 

n.  from  Clay  1178  ft   6 

*tar  it.,  Third  to  Fourth  and  Fifth  to  Sixth   4 

Sixth  to  e.  side  of  M.  C.  R.  R   8 

crossing  M.  C.  R.  R.  tracks  270  ft   6  44 

w.  side  of  M.  C.  R.  R.  tracks  to  525  ft.  w.  of  Twenty-fourth. ...   8  44 

Pleasant  to  Campau   8  44 

44      Campau  to  main  entrance  of  Exposition  Grounds   6  44 

s.  from  main  into  Det.  &  L.  S.  Copper  Works   4  44 
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Roby  at.,  n.  from  Ferry  325  f t  

Rohnn  ave„  Goethe  to  alley  s  of  Mack  

860  ft.  s.  of  Chapin  to  800  ft.  a.  of  Gratiot  

WO  ft.  s.  of  Gratiot  to  a.  line  of  Harper  

Romeyu  at.,  Junction  to  Campbell  

Roue  ht .  Eighteenth  to  Twentieth  

Rosedale  ave  .  16-Inch  main  to  e.  line  of  Woodward  

*'  e.  line  of  Woodward  to  w.  line  of  Oakland  

Rowena  st,  Woodward  to  Rlopelle  

Rowland  St.,  s.  from  State  187  ft  

n.  from  State  237  ft  

Russell  st.,  LArned  to  n.  line  of  Congress  

"         Congress  to  Macomb  and  Mullet  t  to  Watson. 

WaUon  to  ran  field  

"         Canfleld  to  s.  line  of  Hendrie  

s.  line  of  Hendrie  to  s.  line  of  Piquette  

•*         s,  line  of  Piquette  to  Alger  

alley  e.  of,  Chase  to  Fort  

alley  e.  of,  n.  from  Willis  220  ft  

Sargent  st.,  St.  Aubin  to  «  ft.  e.  of  I).,  G.  H.  &  M.  Ry  

crossing  Collins  

Savoy  St.,  Twenty  flr*t  to  Twenty  second  

Twenty-third  to  Twenty  fourth  

Schiller  st  .  e.  from  McClellan  215  ft   

Schiller  Boulevard,  (u.  hi  id  s.  sides),  at  w.  line  of  Woodward  H  ft. . . 

Schneider  pi  .  e.  from  Ellery  105  f t  

10ft  ft.  e.  of  Ellery  to  Mt  Elliott  

Scott  st  ,  Orleans  to  Chene  

Hiopelle  to  e.  line  of  St.  Aubin  

e.  line  of  St  Aubin  to  Dubois  

"       rroKstng  DuboU  to  l.Vi  ft.  e  

KVl  ft.  e.  of  Diiboin  to  «*t>  ft.  e.  of  Chene   

It»9  ft.  e.  of  Ch»»ne  to  Jew.  Camjiau  

Scotten  ave.,  Fort  to  Dix  

Dix  to  Buchanan  

Buchanan  «.  to  Buchanan  n  

Buchanan  to  MeOraw  

alley  e.  of  Howard  to  Porter  

Scovel  pi..  eroding  W.  Bouletard  to  24  ft.  e  

In  Mound  *'  EekHtrotii  "  50  f  t  

Sean*  a%e  .  Holcomb  to  1M  ft.  e.  of  McClellan  

Second  Ht.,  Front  to  Wood  bridge  

**  WmHlbri'ltfe  to  alle>  n.  of  Jefferson  and  crossing  Congress. 

"  Abbott  to  alley  s  of  

Abbott  to  Bairtr  

Second  are  ,  High  to  1«U  ft  n.  of  Henry   

Bagg  to  :*»  ft  n  of  Pr*nti*M  

e  stile,  h  line  of  Forest  to  1H|  ft.  n.  of  

e.  *l  ie,  rroHsint:  Hunc<H'k.  Warren  and  Putnam 
e.  Hi  le.  eroding  Merrick,  Kirby  ami  Holden 
w  si»lf.  t-rosHiti^  Hancock,  Warren  and  Putnam 
w  M  le,  rroHning  Merrtek.  KiH»y  and  Holden. 

w.  si'le.  s  from  Holden  100  ft   

HoMffi  to  *  hue  of  X.  Boulevard  ... 

ending  Cant»*'ld  and  N  Boulerard   

Ht  ,  e  of,  alle\  n  of  Michigan  to  Spencer.  . 


BL1»I> 
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Second  ave.,  alley  e.  of,  alley  n.  of  Canfleld  to  Prentiss   4  iron. 

Selden  ave..  Woodward  to  Third  and  Fourth  to  alley  w.  of   4  " 

**             alley  w.  of  Fourth  to  Greenwood   8  *• 

**             crossing  Greenwood  and  Sixth  to  Seventh   4  44 

Seventh  st,.  River  st.  to  alley  n.  of  Lafayette   8  *' 

alley  n.  of  Lafayette  to  Bagg   10  44 

Bagg  to  Grand  River  and  crossing  Calumet   8  44 

Grand  River  to  n.  line  of  Merrick   6  44 

214  ft.  s.  of  Kirby  to  684  ft.  n.  of  8tanley   6 

alley  w.  of,  alley  n.  of  Pine  to  Spruce   8  " 

alley  w.  of ,  Perry  to  alley  8  of   4  44 

Seventeenth  St.,  Fort  to  28  ft.  s.  of  Poplar   6  44 

**                 28  ft  s.  of  Poplar  to  s.  line  of  Buchanan    4  44 

*•                 8.  line  of  Buchanan  to  Warren   6  44 

Seward  ave.,  w.  from  Woodward  1070  ft   6  44 

**             477  ft.  e.  of,  to  184  ft.  w.  of  Hamilton  Boulevard   6  44 

Seybtirn  ave.,  Jefferson  to  n.  line  of  Agnes   6  44 

s.  from  Gratiot  462  ft   6 

Shady  lane,  crossing  W.  Boulevard   4  44 

•*            crossing  Vinewood   6  44 

Shakespeare  Boulevard,  n.  and  s.  sides  at  w.  line  of  Woodward  ave.  9  ft.  4  " 

Shelby  St.,  Atwater  to  Woodbridge   3  44 

Woodbridge  to  Jefferson   4  44 

**         Woodbridge  to  Jefferson   8  *■ 

Jefferson  to  Michigan     10  "  44 

**         Lafayette  to  alley  s.  of  Michigan   4 

Sheridan  ave.,  Jefferson  to  244  ft.  n.  of  Kercheval   6 

Mack  to  Gratiot   6 

Gratiot  to  18  ft.  n.  of  Ferry   8 

Sherman  st,  Hastings  to  Elm  wood   4 

Russell  to  Orleans                                                     . .  8  44 

Shipherd  ave.,  n.  from  Cham  plain  250  ft   6  44 

14                n.  from  Florene  169  ft   6  44 

Sibley  st.,  Woodward  to  Clifford   4  44 

Sidney  ave.,  16-inch  main  in  Woodward  to  w.  line  of  Oakland   6  44 

e.  from  Russell  779  ft  v   4  44 

Sixth  at..  River  st.  to  Congress   16  44 

4-        Congress  to  Abbott   24  44 

4*        River  st.  to  alley  n.  of   4 

alley  n.  of  Labrosse  to  Cherry   4  44 

Cherry  to  47  ft.  s.  of  Bagg   12 

»*        s.  from  24-inch  main  in  Bagg  94  ft   16  44 

**        n.  from  Bagg  88  ft  and  crossing  Calumet  4   8  4t 

n.  from  Grand  River  478  ft   4  44 

473  ft.  n.  of  Grand  River  to  Calumet   6 

**        Calumet  to  285  ft.  n.  of  Lysander   4  44 

Sixteenth  st.,  Lafayette  to  Myrtle   6 

Myrtle  to  Buchanan   8  44 

Buchanan  to  Grand  River   10  44 

Grand  River  to  McGraw   6 

**             «.  from  24-inch  main  in  N.  Boulevard  63  ft   8  44 

alley  w.  of,  Lafayette  to  Howard   3  44 

Smith  ave.,  Woodward  to  Oakland   4  ,4 

South  st..  Grand  River  to  Noble   4  44 

Southern  ave.,  e.  from  Livernois  152  ft   4 

Speocer  st.,  Cass  to  Second   4 
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Woodward  to  I'ann   4 

Fifth  to  alley  w.  of  Seventh     4 


alley  w.  of  Trumbull  to  National. 

Harrison  to  Twelfth   

Twelfth  to  Thirteenth  


alley  ».  of.  alley  w.  of  Seventh  to  alley  e.  of  Trumbull   S 


St.  Albertus  pi.,  %£l  ft.  e.  of  Dequimlre  to  260  ft.  w.  of  St.  Aubin 

w.  from  St.  Aubin  iittO  f t    ... 

St.  Antoine  *t.,  At  water  to  Congress  and  crowing  Champlain  . . 

44  Jeffrrnou  to  Congress  

Congress  to  n.  line  of  (J  rat  lot   

Gratiot  to  Elizabeth  

44  Elizabeth  to  Adelaide  

44  Adelaide  to  Wat  Hon  and  crowing  V  Boulevard 

44  Watson  to  Farnaworth  and  crooning  Frederick  

44  crossing  Palmer  

44  h.  line  of  Med  bury  to  h.  line  of  N  Boulevard. . 

St.  Aubin  ave.,  Atwater  to  8.  line  of  Harper  

41  ».  Hue  of  Harper  to  Trombly   

44  Trombly  to  n.  line  of  N.  Boulevard   . .  l 

44  Clay  to  22  ft.  n.  of  Danfortb  

44  Lamed  to  Congretw   1 

44  Congretw  to  Champlain  

44  alley  e.  of,  Kirby  to  Palmer.  .... 

44  alley  w.  of,  a.  from  Ferry  '.ifirt  ft   .  . 

St.  Clair  pi.,  alley  w.  of  Eighteenth  to  Nineteenth   

SU  Joaeph  at.,  Rutwell  to  Riopelle  

e.  line  of  Riopelle  to  810  ft.  e  of  St.  Aubin.  . 

44  crowing  Chene   .  . 

810  ft.  e.  nf  St.  Aubin  to  202  ft.  e.  of  Cbene.  . 

20i  ft.  e.  of  ('bene  to  G randy  

(Jrandy  to  Jot*.  Campau    

w.  line  of  McDougall  to  4**  ft.  e  of   3  A 

St.  Paul  ave.,  Bellevue  to  e.  line  of  Concord  

44  crooning  E  Boulevard   ...  . 

e  line  of  E.  Boulevard  to  e.  line  of  Field  

4*  Townttend  to  Baldwin  and  Crane  to  alley  w.  of   

Stand  I  hI  i  at  ,  Twentieth  to  Foundry.    .... 

Stanley  ave..  w.  from  <ireenwo«>d       ft.  and  crooning  Fourteenth 

Seventh  to  Commonwealth   

44  w.  from  Twelfth  1*1  ft.  and  crosnmg  Eighteenth  and  Hum 

boldt  ....   

Stanton  ave  .  Merrick  to  V7  ft  n  of  Stanley  and  croming  N  Boulevard. 

Stark  ave.,  Welch  to  Livernola    

State  at..  Wo  >dward  to  Washington   ...  i 

44       Woodward  to  Ca»»   ...  1 

44       w  of  branch  in  Washington  4*  ft    ...        .  1 

Stltnaon  pi..  Woodward  to  Ca«*  

Sullivan  ave.,  Michigan  to  Buchanan  and  croaaing  Warren  

S3  ft.  n.  of  Stanley  to  Baltimore  

*'  crowing  N.  Boulevard    .... 

Summit  ave.,  Rt«er  »t  to  Wat»a*h  R.  R.  and  a.  from  Fort  tOO  ft 
Superior  at  .  w.  from  Beauhten       ft.  and  croaaing  Bmah  ... 

44  BeauMen  to  Kuwll    

Riopelle  to  De^ulndre   

Dequindre  to  St.  Aubin  
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Superior 8t.. crossing  e.  side  St.  Aubin  and  Chene    4  iron. 

8t  Aubin  to  843  ft.  e.  of  Chene   8 

"         843  ft.  e.  of  Chene  to  Mitchell,  and  McDougall  to  Gratiot. . .  4 

Swain  ave.,  40  ft.  s.  of  Wabash  R.  R.  to  Fort   6 

Sycamore  at.,  w.  from  Grand  River  123  ft   6 

"  alley  west  of  Trumbull  to  National,  and  Harrison  to 

Wabash   4 

Sylvan  at.,  w.  from  Twenty-seventh  105  ft.,  and  e.  from  Vinewood  65  ft.  4  44 

*•       105  ft.  w.  of  Twenty-seventh  to  65  ft.  e.  of  Vinewood   6 

Sjfcwterst,  Gratiot  to  Mt.  Elliott,  and  Beaufait  to  Concord    4 

Tajlorave..  crossing  Hamilton  Boul   6 

Tenth  tt.  River  st.  to  Abbott.   8 

Abbott  to  Michigan   84 

Theodore  St.,  John  R  to  106  ft.  e.  of  Riopelle   4 

868  ft.  w.  of  8t.  Aubin  to  Grandy   4 

**  crossing  Collins  and  e.  from  Helen  1'U  ft   6  44 

e.  from  Moran  875  ft   4  44 

Mt.  Elliott  to  w.  line  of  Beaufait   4 

**  alley  s.  of,  e.  and  w.  of  Davis  pi.  150  ft   4  44 

Third  st.,  Front  to  a.  line  of  River  st.,  and  Larned  to  alley  n.  of   6  44 

"      s.  line  of  River  st  to  Lamed   8  *4 

44      Lamed  to  Fort   24  44 

Abbott  to  High   0 

alley  e.  of,  Front  to  alley  n.  of   4  *4 

alley  e.  of,  alley  n.  of  Michigan  to  Lewis   4  44 

Third  are..  Grand  River  to  Bagg  and  crossing  Calumet   8  44 

"       Ba?g  to  Holden  and  crossing  Baltimore   .  0  44 

Calumet  to  Canfleld  ,   30 

alley  e.  of,  Henry  to  Brain ard   4  44 

Thirteenth  st.,  River  st.  to  Fort   4 

Fort  to  Howard   6  44 

*  Porter  to  Ash  and  crossing  Myrtle   6  44 

u  Magnolia  to  n.  line  of  Grand  River   6  44 

**  n.  line  of  Grand  River  to  15  ft.  n.  of  Canfleld   4  44 

15  ftn.  of  Canfleld  to  Hancock   6  44 

n.  from  Hancock  150  ft   4  44 

150  ft.  n.  of  Hancock  to  Merrick   6  44 

u  alley  e.  of,  s.  from  Porter  181  ft   4  " 

Thirtieth  at.,  80  feet  s.  of  Jackson  to  Buchanan   6  44 

H  Devereaux  to  158  ft.  s.  of  Warren   6  44 

Thirty-first  st.,  Michigan  to  250  ft.  s.  of  Warren,  and  s.  from  Norton 

105  ft   6 

T^-sacond  St.,  Michigan  to  82  ft.  n.  of  Horatio   6  44 

Thirty-third  St.,  Michigan  to  Horatio   6  44 

TMrtyfoarth  St.,  CO  ft.  8.  of,  to  186  ft.  n.  of  Jackson   8 

64  ft.  s.  of,  to  182  ft.  n.  of  Buchanan   8 

18S  ft.  n.  of  Buchanan  to  126  ft.  n.  of  Rich   6  44 

Thhty-flfUi  st.,  Michigan  to  193  ft  n.  of  Jackson  and  crossing  Buchanan  6  44 

"  s.  of  Buchanan  202  ft   6  44 

n.  line  of  Buchanan  to  223  ft.  n.  of  Rich   8  44 

^Mpson  ct,  n.  of  Forest  115  ft   4 

Wtasn  ave..  Michigan  to  Breckenridge   6  44 

198  ft  8.  of,  to  4  ft  n.  of  Warren   6 

860  ft.  s.  of,  to  800  ft.  n.  of  Merrick  (on  the  w.)   6 

*  Hudson  to  McGraw   6 

ave.,  crossing  W.  Boulevard  and  Hubbard  to  860  ft.  e.  of  Scotten,  6  44 
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T^edo  are..  800  ft.  e.  of  Scot  ten  to  McKlnstry  

McKlnstry  to  Llvernois  

T'vrvj  st .  crossing  Scot  ten  (w.  side),  and  Lovett  to  Twenty -elf  nth. . . . 

To«nsend  ave.,  Jefferson  to  234  ft.  n.  of  Kercheval  

n.  from  Mack  208  ft.  

208  ft.  n.  of  Mack  to  a  line  of  Gratiot  

a  line  to  8- inch  main  In  Gratiot  

H-inch  main  in  Gratiot  to  65  ft.  n.  of  Palmer  

Trembly  st.,  Oakland  to  Hastings.  

Crystal  to  Russell  

Russell  to  e.  line  of  St.  Aubin   

w.  from  Chene  188  ft  

Chene  to  72  ft.  e.  of  Kllery  

72.  ft.  e.  of  Ellery  to  Mt  Elliott  and  crossing  Collins   . . 

Trowbridge  ave.,  16-inch  main  to  e.  line  of  Woodward  

e.  from  Woodward  511  ft   

Trumbull  ave.,  Abbott  to  alley  s.  of  

44  n.  from  Abbott  30  ft.,  and  Michigan  to  Plum   

Grand  River  to  alley  n.  of  

"  Calumet  to  Forest    

Forest  to  497  ft.  n.  of  G.  T.  Ry  

407  ft.  n.  of  G.  T.  Ry.  to  50  ft.  n.  of  Piquet te  

50.  ft.  n.  of  Piquett*  to  Holden  

alley  e.  of.  Plum  to  Sycamore  

alley  w.  of,  Cherry  to  Pine   

alley  w.  of.  Pine  to  Myrtle  

"  alley  w.  of,  alley  n.  of  Grand  River  to  Calumet  

Tuscola  st..  Third  to  Fourth  

alleys  n.  and  h.  of,  alley  w.  of  Fourth  to  Greenwood. . 

Twelfth  st.t  458  ft.  s.  of  River  st.  to  Lafayett**  

Howard  to  Baker    

"  Baker  to  Calumet   

"  Calumet  to  s.  line  of  N  Boulevard  

a  line  of,  to  10  ft.  s.  of  n.  line  of  N.  Boulevard   10 

200  ft.  e.  of.  Porter  to  alley  n.  of  

Twentieth  st.,  Fort  to  Michigan  

alley  e.  of,  s.  from  Rose  1»7  ft  

Twenty-first  st..  Fort  to  Standish  

Twenty-second  st.,  Fort  to  Dalzelle  

"  alley  e.  of,  Brevoort  to  Webster  

Twenty-third  st.  Fort  to  Magnolia   

Magnolia  to  35  ft.  n.  of  Linden  

85  ft.  n.  of  Linden  to  100  ft.  n.  of  Poplar  

100  ft.  n.  of  Poplar  to  Kirby  and  crossing  McGraw. 

Kirby  to  s.  line  of  McGraw  

Twenty  fourth  st..  River  st.,  to  Fort  

Fort  to  Baker  

Baker  to  s  line  of  Michigan  

a  line  of.  to  06  ft.  n.  of  Michigan   * 

00  ft  n.  of,  to  1*1  ft.  n.  of  Michigan  

1*1  ft.  n.  of,  to  236  ft.  n.  of  Michigan   *> 

236  ft.  n.  of  Michigan  to  Butternut.  M 

Butternut  to  Buchanan   ...  10 

Buchanan  to  n.  line  of  McGraw   ...  n 

n.  line  of  McGraw  to  ('hope  pi....   • 

Twenty-fifth  st.,  Howard  to  Baker   4 
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Twenty -fifth  at.,  Baker  to  65  ft.  8.  of  Toledo   6  iron. 

E  st.  to  Michigan   4  " 

Michigan  to  Linden   6  44 

n.  from  Linden  192  ft   8 

595  ft.  s.  of  Buchanan  to  Hancock   6  44 

44  crossing  Warren  and  69  ft.  s.  of  Hudson  to  n.  line  of 

McGraw   6  44 

Twenty  -sixth  St.,  213  ft.  s.  of  E  st.  to  140  ft.  s.  of  Hancock   6 

146  ft.  s.  of  to  4*1  ft.  n.  of  Hancock   8 

421  ft.  n.  of  Hancock  to  McOraw   6  " 

Twenty -serenth  st.,  Myrtle  to  McGraw   6  44 

**  crossing  Buchanan   8  44 

Twenty-eighth  st..  Michigan  to  14  ft.  n.  of  Rich   6  44 

Twenty-ninth  St.,  585  ft.  s.  of  Michigan  to  Buchanan   tt  " 

Union  St.,  Fourth  to  Fifth   8  44 

crossing  Fifth  (e.  side)   4 

TJthes  St.,  Clark  to  McKinstry   4  44 

Van  I>yke  ave.,  Jefferson  to  160  ft.  n.  of  Waterloo  and  Mack  to  n.  line  of 

Gratiot   8 

■*  Jefferson  connecting  with  42-inch  main  22  ft   10 

s.  from  Mack  1829  ft.  and  Gratiot  to  Harper   6  44 

Vine  St.,  Fourth  to  Fifth   3 

crossing  Fifth  (e.  side)   4 

Vinewood  awe.,  Fort  to  Buchanan   24  " 

Fort  to  430  ft.  n.  of  Toledo  and  F  st.  to  Buchanan   6  44 

Buchanan  to  Merrick   10 

s.  from  Grand  River  800  ft   8 

Virginia  ave.,  16-inch  main  to  5  ft.  e.  of  w.  line  of  Woodward   6  44 

(n.  and  s.  sides),  w.  line  of  Woodward  to  Hamilton  Boul..  4  44 

Visger  st.,  Vinewood  to  La  8alle  and  crossing  Scotten  e.  side   6  44 

Lovett  to  Twenty-eighth   6 

Wabash  are.,  crossing  Grand  River  and  N.  Boulevard   6  44 

n.  line  of  M.  C.  R.  R.  to  Ottawa   6 

**  Ottawa  to  8.  line  of  Buchanan   4  44 

a.  line  of  Buchanan  to  8.  line  of  L.  S.  R.  R   8  44 

s.  line  of  L.  S.  R.  R.  to  186  ft.  n.  of  Piquette   6 

alley  e.  of,  Bagg  to  Myrtle   6 

Walbridge  st.,  w.  from  Van  Dyke  221  ft   6 

Walker  st.,  At  water  to  Jeffers  m   4  44 

Walnut  St.,  w.  from  Van  Dyke  264  ft   6 

Warren  are.,  Woodward  to  Cass  and  Second  to  Third   4  44 

Third  to  Greenwood     6  44 

"  Greenwood  to  106  ft.  w.  of  Seventh   4  44 

e.  from  Trumbull  107  ft   6  44 

**  Avery  to  alley  w.  of  Wabash   4  44 

Fourteenth  to  Sixteenth   4 

Grand  River  to  w.  line  of  Scotten   6  44 

Woodward  to  105  ft.  e.  of  Riopelle   4  44 

•*  Moran  to  Detloff  ct.  and  crossing  Collins   6  44 

Warren  ct.  to  Grandy  and  e.  from  Helen  228  f t. . ,   4  44 

Warren  ct.,  181  ft.  s.  of  to  56  ft.  n.  of  Warren  ave   4  44 

Warsaw  pL,  17  ft.  e.  of  Dequindre  to  St  Aubin   6  44 

Washington  ave.,  Michigan  to  State   80  44 

Michigan  to  Park   10 

"  alleys  e.  and  w.  of,  alley  n.  of  Michigan  to  alley  s.  of 

Park   4 
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Waterloo  st.,  Dequindre  to  Joe.  Cam  pa u  

Job.  Campau  to  Buriage  pi  

Buriage  to  Mt.  Elliott  

Mt.  Elliott  to  57  ft.  e.  of  Beaufalt  

Watson  at..  Woodward  to  Brush  

*•         Brush  to  Reservoir   24 

Dequindre  to  Chene  

Wayne  st.  s.  from  Woodbridge  173  ft  

"        Woodbridge  to  Michigan  

Webster  pi.,  alley  w.  of  Eighteenth  to  Nineteenth  

"  Twenty-second  to  alley  e.  of  

Webb  are.,  10  inch  main  to  w.  line  of  Woodward  .   

"         w.  line  of  Woodward  to  Hamilton  Boul  .  e.  line   

Welch  are.,  Plumer  to  s.  line  of  M.  (\  R.  R.  

21 1  ft .  s.  of,  to  J»9  ft.  n.  of  Stark  

41  s.  line  of  lngersoll  to  n.  city  limit*.  

Wesson  ave.,  Toledo  to  M  ft.  n.  of  Dunn  

n.  line  of  O.  T.  Ry.  to  Leavltt   

D.,  L.  &  N.  Ry.  to  190  ft.  n.  of  Herbert  

Western  Hay  Market,  w.  from  Trumbull  171  ft  

Westmlnxter  ave.,  15-Inch  to  1.222  ft.  e.  of  Woodward  

Whipple  st  ,  Baldwin  to  Van  Dyke  

Whiting  Ave.,  e.  from  Jos.  Cam  paw  !,**>  ft  

W  id  man  pi.,  Har|>er  to  !A  ft.  n.  of  Plquette  

Wight  St.,  Chen*  to  McDoiigall  

McDoiigall  to  Mt.  Elliott   10 

Mt  Elliott  to  im  ft  e.  of  Meldrum  

alley  «.  of.  e.  from  MeDotigall  WW  ft  

Wilcox  Ht.,  Woodward  to  Miami  

Wilkins  at ,  Brush  to  KukhcII  

1A*  ft.  w  of  Rio]M>lle  to  Orleans  

"  Orleans  to  ?H>  inch  main  in  Chene  

WUlard  st.,  e.  from  Van  Dyke  iVi  ft  

Williams  ave  ,  Michigan  to  1W  ft.  n  of  Breckenrldge  

*•  cron»tng  Warren,  and  n.  line  of  Merrick  to  Hudson  

Willis  ave.,  Woodward  to  Beauhieti,  and  e.  from  Hastings  354  rt  

"  Beaubien  to  St  Antoltie,  and  &C  ft.  e.  of  Hastings  to  Rjtard 

St.  Antoine  to  Hastings.  

Rivard  to  Rut*ell  

"  Russell  to  e  line  of  Chene  

**  e.  line  of  Chene  to  U randy  

Jos  Campau  to  Collin*  

e.  from  Collitu  Utt  ft.,  and  Moran  to  alley  w.  of  Mt.  Klliott 

**  Woodward  to  Fourth  

"  Fourth  to  Greenwood,  ami  Sixth  to  Eighth  

e.  from  Twelfth  2tt  f  t  

*•  crtMHing  Twelfth,  e.  side  

Winder  wt  ,  Woodward  to  Orleans  

Wing  pi.,  alley  w.  of  Eighteenth  to  Nineteenth  

Wlnslow  ave.,  n  from  (J rand  River  H5  f t  

H5  ft.  n.  of  Grand  River  to  McOraw  

Winter  st  .  e.  from  Dequindre  431  ft  

Witherell  St.,  e  line  of  Woodward  to  Miami    1 

Win m1  ward  to  Miami  

Miami  to  Adams  

Adams  to  alley  n.  of    
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WoMf  St.,  e.  from  8cotten  857  ft   4  iron. 

Woodbridfre  afc.,  Randolph  to  Brush  and  8t.  Antoine  to  Rivard   4 

w.  from  St.  Antoine  280  ft.  and  Rivard  to  Russell   8 

**  Russell  to  Orleans  and  e.  from  Jos.  Campau  400  ft   4  " 

**  Orleans  to  Dubois  and  w.  from  Jos.  Campau  800  ft   6  " 

**  400  ft.  e.  of  Joseph  Campau  to  McDougaU   6  ** 

w.  from  Leib  825  ft   4 

crossing  Woodward   8  44 

Woodward  to  Griswold  and  First  to  Second   6  " 

Griswold  to  First   4  44 

alley  s.  of.  Bates  to  Randolph   4  44 

alley  s.  of.  Brush  to  210  ft.  e.  of  Beaubien   3 

Woodland  ave.,  16  inch  main  to  e.  line  of  Woodward   6  *• 

**  e.  from  Woodward  780  ft   4  44 

Woodward  ave.,  At  water  to  Jefferson  and  N.  Boulevard  to  Woodland. .  .16  ** 

(e.  side),  s.  from  At  water  246  ft   3  " 

*•  (e.  side),  s.  from  N.  Boulevard  102  ft   4  44 

**  (w.  side),  s.  from  Atwater  171  ft   4  44 

**  Jefferson  to  Soldiers1  Monument  and  Bagg  to  Edmund..  24  44 

44  Atwater  to  Adams  and  Baltimore  to  Clay   8  44 

4*  Adams  to  Baltimore   10  44 

High  to  200  ft.  n.  of  Canfleld   4  44 

Woodland  to  15  ft.  n.  of  city  limits   12 

44  (w.  side),  crossing  Virginia   6  44 

44  (w.  side),  crossing  Shakespeare  Boulevard   6  44 

(w.  side),  crossing  Schiller  Boulevard   6  44 

(e.  side),  crossing  Melbourne  on  the  s.  side   « 

**  (e.  side),  crossing  Chicago  Boulevard   tt  44 

**  (e.  side),  crossing  Boston  Boulevard   6  44 

**  alley  e.  of,  alley  s.  of  Atwater  to  alley  s.  of  Jefferson . .  4  44 

alley  e.  of,  alley  n.  of  Jefferson  to  alley  n.  of  Congress.  4  44 

44  alley  e.  of,  Gratiot  to  alley  s.  of   6  44 

41  alley  e.  of,  n.  from  Gratiot  130  ft   8  44 

alley  e.  of,  130  ft.  n.  of  Gratiot  to  alley  s.  of  Wltherell.  4  44 

'*  alley  e.  of,  Elizabeth  to  alley  s.  of   3  44 

44  alley  e.  of,  crossing  Elizabeth,  s.  side   4  44 

**  alley  e  of,  Elizabeth  to  Columbia   6  44 

**  alley  e.  of,  Colunr  bia  to  Montcalm   4  44 

"  alley  w.  of,  Atwater  to  alley  s.  of  Jefferson   4  44 

**  alley  w.  of,  alley  n.  of  Jefferson  to  Lamed   4  44 

•*  alley  w.  of,  Lamed  to  Congress   8  44 

»4  alley  w.  of,  Congress  to  alley  n.  of   4  44 

*•  alley  w.  of,  alley  n.  of  Michigan  to  alley  s.  of  Park   4  44 

•*  alley  w.  of,  Montcalm  to  High   3  44 

Woodward  ave.  terrace,  Woodward  to  w.  line  of  John  R   4  44 

Wreford  pi.,  Eighteenth  to  Grand  River   4  44 

4*  crossing  w.  Boulevard   6  44 

Zender  pi.,  e.  from  Ellery  288  ft   tt  44 

288  ft.  e.  of  Ellery  to  Mt.  Elliott   4 


SUPPLEMENT. 

BOARD  OF  MANAGEMENT  OF  DETROIT  WATER  WORKS. 

Board  of  Trustees  appointed  by  Common  Council,  February 
24th,  1852;  organized  March  1st,  1852: 

Shubael  Conant,  Chairman.  Edmund  A.  Bru*li. 
Henry  Ledyard.  Jas.  A.  Van  Dyke. 

Wm.  R.  Noyea. 

1  853. 

On  the  16th  of  May,  1853,  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 


Jas.  A.  Van  Dyke,   for  3  years. 

Edmund  A.  Brush,   for  4  years. 

Henry  Ledyard,   for  5  years. 

Sbubael  Conant,   for  6  years. 

Wm.  R.  Noyes,   for  7  years. 


Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A.  Brush 
was  elected. 

1  854. 

Edmund  A.  Brush,  President.     Jas.  A.  Van  Dyke. 
Shubael  Conant.  Wm.  R.  Noyes. 

Henry  Ledyard. 
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1  855. 

Edmund  A,  Brush,  President.     Wm.  R.  Noyes. 

Henry  Led  yard.  J  as.  A.  Van  Dyke,  died  May 

Shubael  Conant.  8th. 

A.  D.  Eraser,  appointed  to  fill  vacancy. 


1  8  5  fi  . 

Edmund  A.  Brush,  President.  Alexander  D.  Fraser,  re-ap- 
Shubael  Conant.  pointed  May  1st  for  5  yean. 

Wm.  R.  Noyes.  Henry  Ledyard. 


1  85  7. 

Edmund  A.  Brush,  President,     Henry  Ledyard. 
re-appointed  May  1st  for  5     Alexander  D.  Fraser. 
years,  Wm.  R.  Noyes. 

Shubael  Conant. 


1  8  5  8. 

Edmund  A.  Brush,  President.  Henry  L:>dyard,  re-appointed 
Shubael  Conant.  May  l*t  for  5  year*. 

Alexander. D.  Fraser.  Wm.  R.  Noyes. 


1  8  5  »  . 


Edmund  A.  Brush,  President. 
Alexander  I).  Fraser. 
Wm.  R.  Noyes. 
Shubael  Conant,  term  expired 
May  1st,  and 


Julius  D.  Morton,  appointed 

for  5  years. 
Henry  Ledyard,  vacate*!  by 

removal  from  city,  ami 
J  no.  V.  Ruchlo,  appointed  May 

1st  to  fill  vacancy. 


Edmund  A.  Brush,  President. 
Alexander  I).  Fraser. 
Julius  D.  Morton. 


Win.  R  Noyes,  re  appointed 

May  1st  for  A  years, 
J  no.  V.  Ruehle. 


BOARD  OF  WATER  COMMISSION  ER8.  137 
1861. 

Edmund  A.  Brush,  President.    Jno.  V.  Ruehle,  resigned  Sept. 
Alexander   D.  Fraser,  re-ap-       16th,  and 
pointed  May  1st  for  5  years.    Chauncey  Hurlbut,  appointed 

to  fill  vacancy. 

1  862. 

Edmund  A.  Brush,  President,    Wm.  R.  Noyes. 
re-appointed  May  1st  for  5    Julius  D.  Morton, 
years.  Chauncey  Hurlbut. 

Alexander  D.  Fraser. 

1  863. 

Edmund  A.  Brush,  President.     Chauncey  Hurlbut,  term  ex- 
Alexander  D.  Fraser.  pired  May  1st,  and 
Wm.  R.  Noyes.                       Stanley  G.  Wight  appointed 
Julias  D.  Morton.                       for  5  years. 


1  8  64. 

Edmund  A  Brush,  President.    Julius  D.  Morton,  term  expired 

Alexander  D.  Fraser.  May  1st. 

Wm.  R.  Noyes.  Stanley  G.  Wight. 


18  65. 


Edmund  A  Brush,  President. 

Wm.  R.  Noyes,  resigned  Jan. 
10,  and  Jacob  S.  Farrand 
appointed  to  fill  vacancy. 
Term  expired  May  1st.  Re- 
appointed for  5  years. 


Alexander  D.  Fraser. 

Stanley  G.  Wight. 

Julius  D.Morton,  re-appointed 
for  5  years  from  May  1st, 
1864.  Died  Feb.  14,  1865, 
and 

Jno.  Owen  appointed  to  fill 
vacancy. 
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1  866. 

Edmund  A.  Brush,  President.      Stanley  Q.  Wight. 
Alexander  D.  Fraser,  re-ap-      Jacob  S.  Farrand. 
pointed  May  1  for  5  years,      Jno.  Owen. 

1  86  7. 

Edmund  A.  Brush,  President,      Jacob  S.  Farrand. 

re-appointed  May  1  for  5  yrs.     Jno.  Owen. 
Alexander  D.  Fraser.  Stanley  6.  Wight. 

1  868. 

♦Edmund  A.  Brush,  President.  Jacob  S.  Farrand. 
Stanley  G.Wight,  term  expired     John  Owen. 

May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut  appointed 

for  5  years. 

'Edmund  A.  Brush  resigned  January  98,  and  Caleb  Van  Huaan  appointed  to  mi 
vacancy,  and  Alexander  D.  Fraser  elected  President. 

18  69. 

Alexander  I). Fraser,  President.    Jacob  S.  Farrand. 
Jno.  Owen,  re-appointed  May  1,    Caleb  Van  Husan. 
for  5  years.  Chauncey  Hurlbut. 

1  8  7  0. 

Alexander  D.  Fraser,  President.    Jno.  Owen. 
Jacob  8.  Farrand,  re-appointed     Caleb  Van  Husan. 
May  1,  for  5  years.  Chauncey  Hurlbut. 

1871. 

♦Alexander  D.  Fraser, President,    Caleb  Van  Husan. 
Jacob  S.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

•Term  expiml  May  1,  aixl  SamuH  F.  H«xife  appointed  for  6  years    Jacob  H 
Farrand  elect rd  Pre*i<lt>nt. 
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1  87  2. 

Jicob  S.  Farrand,  President.      *CaIeb  Van  Husan. 
Jno.  Owen.  Samuel  F,  Hodge. 

Chauncey  Harlbut. 

•Term  expired  May  1st,  and  Elija  Smith  appointed  for  5  years. 

1  873. 

*Chauncey  Hnrlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

♦Term  expired  and  re-appointed.   Elected  President  May,  1872. 

1  874. 

Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
*Jno.  Owen,  Samuel  F.  Hodge. 

Elija  Smith. 

•Term  expired  and  reappointed. 

1  875. 

Chauncey  Hurlbut,  President.    *  Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

•Term  expired  and  re  appointed. 

1  876. 

Chauncey  Hurlbut,  President.   Jacob  S.  Farrand. 
Jno.  Owen.  *Samuel  F.  Hodge. 

Elija  Smith. 

♦Term  expired  and  re-appointed. 

1  8  7  7. 

Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

♦Michael  Martz. 

'Elija  Smith's  term  expired  and  Michael  Martz  appointed  to  fill  vacancy 
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1  8  78. 

•Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen,  Samuel  P.  Hodge. 

Michael  Martz. 

•Term  expired  and  re-appointed. 

1  8  7  9. 

Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Michael  Martz.  *Jas.  Beatty. 

*Jno.  Pridgeon. 

•Jno.  Owen's  term  expired  and  Jno.  Pridgeon  appointed  to  111] 
F.  Hodge  resigned  and  Jas.  Beatty  appointed  to  All  vacancy. 

1  8  80. 

Chauncey  Hurlbut,  President.  *  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

Term  expired  and  re-appoioted. 

1881. 

Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Michael  Martz.  *Jas.  Beatty. 

Jno.  Pridgeon. 

"Term  expired  and  re-appointed 

18  8  2. 

Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
♦Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

•Term  expired  and  reappointed. 

18S3. 

♦Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

♦Tenn  expire<l  and  rr  appointed. 
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1  884. 

Chauncey  Hurlbut,  President.    Jacob  3.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

*Jno.  Pridgeon. 

*  Term  expired;  Marshall  H.  Godfrey  appointed. 

1  885. 

*Jacob  S.  Farrand,  President.    Michael  Martz. 
Marshall  H.  Godfrey.  *Edwin  F.  Conely. 

*Samuel  G.  Caskey. 

*  Jas.  Beatty  died  and  Edwin  F.  Conely  appointed  to  All  vacancy. 

*  Chauncey  Hurlbut  died  and  Samuel  O.  Caskey  appointed  to  nil  vacancy. 

*  Jacob  8.  Farrand's  term  expired  and  re-appointed. 

1  886. 

Jacob  S.  Farrand,  President.      Michael  Martz. 
Marshall  H.  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskey. 

*  Edwin  F.  Oonely's  term  expired  and  J  no.  Pridgeon  appointed  to  fill  vacancy. 

1  887. 

Jacob  S.  Farrand,  President.      J  no.  Pridgeon. 
Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

*  Joseph  Nagel. 

*  Michael  Martz's  term  expired  and  Joseph  Nagel  appointed  to  fill  vacancy. 

1  888. 

Jacob  S.  Farrand,  President.      Jno.  Pridgeon. 
Marshall  H.  Godfrey.  *Samuel  G.  Caskey. 

Joseph  Nagel. 

♦  Term  expired  and  re-appointed. 

1  889. 

Jacob  S.  Farrand,  President.      Jno.  Pridgeon. 
Samuel  G.  Caskey.  Jos.  Nagel. 

•August  Goebel. 

•  Marshall  H.  Godfrey  resigned  Jan.  1,  1889.  August  Goebel  appointed  to  nil 
vacancy.  Term  expired  May  1st,  and  reappointed. 
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1  890. 

J  no.  Pridgeon,  President.  Samuel  G.  Ca*key. 

Joseph  Nagel.  August  Goebel. 

♦Henry  M.  Duffield. 

*  Jacob  8.  Farrand's  term  expired,  and  Col.  Duffield  was  appointed  to  0.1J  %« 
July  9th,  1890,  J  no.  Pridgeon  resigned  as  President  of  the  Board,  on  account  of  ill 
health,  and  Henry  M.  Duffield  was  elected  to  All  racancy. 

18  9  1. 

Henry  M.  Duffield,  President.     *Jno.  Pridgeon. 
August  Goebel.  Samuel  G.  Oaskey. 

Joseph  L.  Hudson. 

*  J  no.  Pridgeon's  terra  expired  May  1st.  and  Frank  E.  Kir  by  was  appointed  f«  s> 
t**rm  of  5  years. 

1  8  9  2. 

Samuel  G.  Oaskey,  President.  Henry  M.  Duffield. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 


1  H  9  3  . 

August  Goebel,  President.  Samuel  G.  Caakey. 
Frank  E.  Kirby.  Henry  M.  Duffield. 

Joseph  L.  Hudson. 


REGULATIONS 


OF  THE 


Board  of  Water  Commissioners 


OF  THE 


CITY  OF  DETROIT. 


JANUARY,  189-4 


DETROIT. 
The  Richmond  &  Backus  Co.,  Printers. 
1894. 


AN  ORDINANCE 

OF  THE 

Board  of  Water  Commissioners, 


Adopted  January  15,  1894. 


It  is  hereby  ordained  by  the  Board  of  Water  Covittusswne?s  of 
the  City  of  Detroit  : 

CHAPTER  I.— The  Board. 

MEETINGS. 

Section  1.  The  regular  meetings  of  the  Dourd  shall 
be  upon  the  second  Wednesday  of  each  mouth,  with  th«- 
exception  of  January,  in  which  month  there  will  be  >  <> 
regular  meeting. 

In  lieu  thereof,  and  for  the  purpose  of  rinsing  1 1n* 
annual  operations  of  the  Hoard,  there  will  1u»  a  meeting 
on  the  30th  of  December  of  each  year,  or,  when  the  ;tOHi 
occurs  on  Sunday  or  Saturday,  the  said  meeting  shah  bi' 
held  on  the  29th  thereof. 

Special  meetings  of  the  Board  may  bp  held  \\\  \\w\ 
time,  on  the  call  of  the  President,  or  upon  Mi£  written 
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An  Ordinance  of  the 


request  of  two  op  more  members,  filed  with  the  Seen* 
tary.  A  majority  of  the  Board  shall  constitute  a  quorum. 

ORDER  OF  BUSINESS. 

1.  Reading  of  the  proceedings  of  the  previous  meeting. 

2.  Petitions  and  communications. 

3.  Reports  of  officers. 

4.  Reports  of  committees. 

5.  Unfinished  business. 

6.  Resolutions,  etc. 

STANDING  COMMITTEES. 

Sec.  2.    There  shall  Ihj  the  following  standing  eom 
mittees: 

Ways  and  Means. 
Extension  and  Construction. 
Pumping  Works. 
Supplies. 

These  Committees  shall  consist  of  two  members  eaeh. 
appointments  to  which  shall  l>e  by  the  President  annu 
ally,  or  when  vacancies  occur,  the  President  to  Ik*  ex-of 
flcio  member  of  each  Committee.  The  duties  of  the 
Committee  of  Ways  and  Means  shall  esj>ecially  pertain 
to  the  finances,  and  the  auditing  of  bills;  the  Committee 
on  Extension  and  Construct  ion  to  the  laying  of  water 
mains,  the  caring  therefor,  and  all  construction  and 
repairs  that  do  not  pro]ierly  come  under  the  supervision 
of  the  Committee  on  Pumping  Works. 

The  Committee  on  Pumping  Works,  to  the  su|>ervi* 
ion  of  everything  ]>ertaining  to  the  pumping  of  water 
and  the  construction  and  maintenance  thereof,  as  well 
as  the  charge  of  the  grounds  and  their  improvement  ami 
adornment  under  the  Hurlhut  will. 

The  Commit  ten  on  Supplies  to  have  su|M»rvision  of  all 
purchases  for  the  works,  except  such  as  an*  provided  for 
by  special  act  or  resolution  of  the  Hoard,  and  to  direct 
heads  of  departments  where  and  in  what  quantities  such 
purchases  are  to  !>e  made. 
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CHAPTER  II. 

OFFICERS. 

Section  1.  At  the  first  regular  meeting  in  May,  in 
each  and  every  year,  the  Hoard  shall  choose  one  of  their 
own  number  as  President  and  one  as  Vice-President, 
who  shall  hold  office  until  the  regular  meeting  in  May  in 
the  year  next  ensuing. 

Sec.  2.  There  shall  Ik*  appointed  by  the  Hoard,  should 
the  Hoard  deem  it  necessary,  one  General  Superintend- 
ent, one  Civil  Engineer,  one  Secretary,  one  Superintend- 
ent of  Extension,  one  Superintendent  of  Meters  and 
Inspection,  one  Engineer  and  Assistant  Engineer,  one 
Storage  Keeper,  one  Superintendent  of  Grounds  under 
the  Hurlbut  will,  one  Receiving  Clerk,  seven  or  more 
Assessors  and  Collectors  of  Water  Rates,  out*  or  more 
Inspectors,  and  such  other  officers  as  the  Hoard  may 
deem  necessary. 

Sec.  3.  Every  officer  so  appointed  shall,  if  required, 
before  entering  upon  the  duties  of  his  office,  enter  into 
bonds  to  the  Hoard  of  Water  Commissioners  of  the  city 
of  Detroit,  with  sureties,  to  be  approved  by  the  Board, 
conditioned  that  he  will  faithfully  perform  the  duties 
of  his  office,  and  will,  on  demand,  deliver  over  or  pay  to 
his  successor  in  office  or  to  the  proper  officer  or  agent 
of  the  Hoard,  all  books,  papers,  moneys,  effects  and  prop- 
erty belonging  to  the  Hoard,  or  appertaining  to  his  office, 
which  may  be  in  his  custody  or  due  from  him  as  such 
officer;  and  such  bond  may  be  further  conditioned  as  the 
Hoard  shall  prescribe. 

Sec.  4.  All  officers  and  employes  of  the  Hoard  shall 
give  their  whole  time  to  the  service  of  the  Hoard.  They 
shall  hold  their  respective  offices  and  employments  dur- 
ing the  pleasure  of  the  Hoard,  unless  otherwise  provided. 
All  officers  and  employes,  unless  otherwise  agreed  upon, 
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shall  receive  such  compensation  as  the  Board  may  from 
time  to  time  deem  expedient.  It  shall  be  their  duty 
strictly  to  observe  and  obey  all  the  rules  and  regulation** 
of  the  Board  of  Water  Commissioners,  and  report  to 
the  Board,  committee  or  proper  officer  any  violations  of 
its  ordinances  or  regulations. 

PRESIDENT. 

Sec.  6.  It  shall  be  the  duty  of  the  President  to  preside 
at  all  meetings  of  the  Board;  to  certify  all  claims  allowed 
by  the  Board;  to  sign  all  checks  for  money;  and  to  exer 
cise  a  general  supervision  over  the  finances  of  the  Bonrci. 
and  the  management  of  the  works.  In  the  absence  of 
the  President,  or  in  case  of  his  inability,  the  Vice  Presi- 
dent shall  discharge  his  duties,  and  in  case  of  th«* 
absence  of  both  President  and  Vice-President  the  Chair 
man  of  the  Committee  on  Ways  and  Means  shall  aet  ah 
President. 

SECRETARY. 

Sec.  7.  The  Secretary  shall  attend  all  meetings  of  th«- 
Board  and  keep  a  record  of  all  proceedings,  lie  «tmll 
receive  all  accounts  and  demands  against  tin*  Boanl. 
xamine  them,  present  them  for  their  art  ion.  and  aftt-r 
£  heir  allowance  file  and  preserve  them;  countersign  all 
i  hecks  for  money;  and  shall  make  in  the  month  of  .Tumi 
ury  in  each  year  a  report  to  the  Board  of  all  matters 
falling  within  the  range  of  his  duties  during  the  pre 
i  eding  year. 

GENERAL  S  P  P  E  R I N  T  E  N I  > E N T . 

See.  8.  Tlie  General  Superintendent  shall  have  gen 
I  ral  suj>ervision  of  the  Works  and  its  various  dcj>art 
I  lents.    All  other  officers  shall  be  under  his  direction 

ind  control,  and  it  shall  be  his  duty  to  s«t»  that  the  said 
Officers  and  employes  fierform  their  duties  in  accordant* 

rith  the  Regulations  of  the  Hoard.  He  shall  attend  all 
meetings  of  the  Board,  and  shall  make  such  rectimm«*uda- 
lions  pertaining  to  the  operations  or  <-<>nstructinn  of 
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the  Works  as  may  seem  necessary  to  him.  He  shall 
make,  in  the  month  of  January  of  each  year,  a  report 
to  the  Board  of  the  general  operation  and  construction 
of  the  Works  as  may  be  of  interest  or  importance. 

It  shall  be  his  duty  to  keep  a  complete  set  of  books, 
wherein  shall  be  entered  a  full  and  accurate  statement 
of  all  the  receipts  and  expenditures  of  the  Board.  He 
shall  especially  have  general  control  and  supervision  of 
the  assessment  and  collection  of  the  water  rates,  sub- 
ject to  the  supervision  of  the  Committee  on  Ways  and 
Means,  and  he  shall,  when  the  annual  assessments  are 
completed,  make  a  written  report  of  the  same  to  the 
BoardL  He  shall  keep  in  his  office  a  daily  journal,  in 
which  shall  be  entered  all  complaints  relative  to  the 
supply  of  water,  and  orders  given  to  the  repairers  of 
leaks  in  pipes,  etc.,  and  all  work  performed  by  the  same. 
He  shall  issue  all  permits  for  service  connections  with 
distribution  pipes.  He  shall  issue  plumbers'  licenses, 
under  such  rules  and  .regulations  as  may  be  provided 
by  the  Board,  and  shall  make  complaint  of  all  plumbers 
who  shall  violate  the  ordinances  of  the  Board  governing 
such  work.  He  shall  make  monthly  statements  to  the 
Board  of  moneys  received,  the  condition  of  the  bank 
account  on  the  first  day  of  the  current  month,  and  such 
other  matters  as  may  be  deemed  necessary.  The  book 
accounts  and  vouchers  in  his  office  shall  be  examined 
semi-annually  under  the  direction  of  the  Committee  on 
Ways  and  Means.  He  shall  give  notice  of  the  meetings 
of  the  Board,  and  perform  such  further  services  as  may 
be  required  of  him  by  the  Board. 

CIVIL  ENGINEER. 

Sec.  9.  The  Civil  Engineer  shall  have  advisory  super- 
intendence over  the  Works  and  its  different  departments 
to  this  extent,  that  he  advise  with,  and  make  such 
recommendations  to,  the  Board,  or  its  General  Superin- 
tendent, concerning  anything  in  said  departments  that 
he  may  deem  advisable,  and  give  such  advice  to  the 
heads  of  said  departments  as  the  said  officials  may 
require. 
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He  shall  have  charge,  particularly  of  the  system  of  the 
supply  and  distribution  mains,  and  shall  make  it  his 
especial  study  and  care  that  the  said  system  be  made  an 
complete  and  perfect  as  |>ossible,  and  that  projMT  reconls 
be  kept  of  the  same. 

lie*  shall,  in  connection  with  the  Superintendent  of 
Extension,  advise  the  Hoard  as  to  the  size  of  pipe  to  h* 
laid  in  any  str«n»t  or  alley,  U|Km  |>etitions  l>eing  received 
therefor. 

He  shall  make  such  drawings,  plans  and  sj>ecinYa 
tions  as  may  be  required  of  him  by  the  Hoard,  prepara 
torv  to  any  changes,  repairs  or  const  nut  ion;  and  he 
shall  have  immediate  snj>erintendonce  of  such  construe 
tion  and  of  such  changes  and  repairs  in  any  dc|>artmeut 
as  may  l>e  deemed  advisable  by  the  Hoard. 

He  shall  on  the*  first  day  of  each  month  make  a  rv|w>rt 
in  writing  to  the  Hoard  in  regard  to  such  matters  a* 
may  have  come  under  his  sii|»erintcndenee  in  extension 
or  construction,  and  make  such  recommendation*  as  he 
may  think  necessary. 

He  shall  in  January  of  each  year  make  a  re|»ort  to  the 
Board  u]m>ii  all  such  matters  as  may  have  fallen  under 
his  sti]Mkrvision  during  the  preceding  year,  together  a  hit 
such  suggestions  and  recommendations  for  the  future  a* 
in  his  judgment  would  bo  for  the  welfare  of  the  Works. 

K  r  HE  HI  NT  E  N 1  >E  NT  OF  EXTENSION*. 

Sec.  th  The  Su|>orintendent  of  Extension  shall  ha\e 
a  general  care  of  all  the  water  pi|M*s.  hydrants.  gat**!* 
and  stop-cocks  belonging  to  the  Works.  It  shall  Im*  hi* 
duty  to  attend  to  the  sufficiency  of  supply  of  pi|ie*,  stop 
cocks,  reservoir  gates,  and  all  materials  whatever, 
required  to  meet  every  casualty  or  demand,  in  his  dc|iarf 
ment,  and  to  rejMirt  to  the  Oeneral  Su|>orintendent  from 
time  to  time,  what  articles  an*  required  to  l>o  procured. 
He  shall  keep  an  accurate  inventory  of  all  tools,  imple 
ments  and  materials  in  his  department,  a'nd  make  out  «i 
list  of  all  such  tools  and  materials  remaining  on  han<I 
on  the  first  day  of  January  in  each  year,  and  re|s>rt  the 
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same  to  the  Board.  He  shall  give  his  personal  attention 
to  laving  such  lines  of  pipe  as  may  be  directed  by  the 
Board,  and  all  repairs  to  be  made  in  his  department. 
He  shall  carefully  examine  and  inspect  all  of  the  distri- 
bution pipes  of  the  works,  with  a  view  to  such  repairs 
as  may  be  required  to  prevent  waste  of  water,  and  report 
concerning  the  same  to  the  General  Superintendent,  and 
shall  direct  the  shutting  off  of  the  supply  of  water  from 
such  premises  as  the  said  8uj>erintendent  may  direct. 

He  shall  examine  all  petitions  for  extension  of  pipe, 
report  thereon  the  size,  the  cost,  and  the  bonus  (if  any) 
necessary  under  the  requirements  of  the  Board,  and  sub- 
mit the  same  to  the  Civil  Engineer  for  approval. 

He  shall  make  monthly  reports  in  writing  to  the  Board 
of  all  work  done  in  his  department  during  the  preceding 
month.  He  shall,  between  the  first  and  tenth  days  of 
January,  make  an  annual  rejwrt  to  the  Board  of  all  mat- 
ters falling  within  the  range  of  his  duties  during  the 
preceding  year. 

SUPERINTENDENT  OF  METERS  AND  INSPECTION. 

Sec.  10.  The  Superintendent  of  Meters  and  Inspection 
shall  have  supervision  of  all  service  pipes  and  connec- 
tions whatsoever  supplying  water  to  the  premises  of 
citizens;  and  whenever  any  leaks  are  disco vered  in  ser- 
vice connections  he  shall  require  the  same  to  Ik?  forth- 
with repaired,  by  the  owner  thereof,  and  if  the  same  are 
not  so  repaired,  to  shut  off  the  supply  of  water  there- 
from. 

He  shall  have  charge  of  all  work  done  by  plumbers 
and  the  proper  inspection  of  the  same,  and  shall  notify 
the  General  Suj>erintendent  whenever  then*  is  any 
infringement  of  the  rules  and  regulations  of  the  Board 
in  this  particular. 

He  shall  have  charge  of  the  placing  of  meters  and  the 
care  thereof,  and  upon  the  first  day  of  each  month,  or 
as  soon  thereafter  as  possible,  he  shall  see  that  a  correct 
reading  of  all  the  meters  and  indicators  be  furnished  the 
meter  clerk. 
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He  shall  have  charge  of  the  inspection  of  premise* 
and  the  regular  examination  of  all  service  connection* 
and  fixtures. 

He  shall  have  charge  of  the  making  of  all  service  con 
nee t ions  with  the  supply  mains,  after  permission  has 
been  obtained,  by  the  plumber,  of  the  General  Kui>erin- 
tendent. 

He  shall,  between  the  first  and  tenth  days  of  January 
of  each  year,  make  an  annual  rejK>rt  to  the  Board  of  all 
work  done  in  his  department,  and  shall  make  at  the 
sanie  time  a  report  of  all  the  tools  and  materials  remain- 
ing on  hand  in  his  department  from  carefully  prefiared 
inventories  of  the  same.  He  may  also  make  such  recom- 
mendations as  he  may  think  proper  for  his  department 

ENGINEER 

Sec.  11.  The  Engineer  shall  have  charge  of  the  engine 
houses  and  engines,  and  the  buildings  at  the  pumping 
works,  and  shall  have  supervision  of  any  construction  or 
repairs  of  any  machinery  therein.  He  shall  keep  an 
RCcurate  record  of  the  duty  of  the  engines,  in  such  book* 
n*  may  be  provided  therefor.  He  shall  measure  and  cer 
(ify  to  the  General  Sii|»erintendcnt  the  quantity  and 
value  of  the  fuel  that  may  bo  purchased  and  received 
from  time  to  time.  He  shall  keep  an  account  of  all  lnlior 
Informed,  and  certify  all  claims  and  demands  for  labor 
or  materials,  done  or  had,  in  his  department.  He  shall 
forthwith  rejHirt  to  the  appropriate  committee  all  dam- 
ages to  the  engines  or  buildings,  or  other  property  under 
his  charge.  He  shall  purchase  such  supplies  as  are 
n -quired  in  his  department  that  are  not  provided  for  by 
resolution  of  the  Hoard  or  by  contracts  entered  into  by 
flie  Hoard,  under  instructions  from  the  Committee  on 
Supplies,  lie  shall  perform  such  other  duties  in  con 
lire t ion  with  his  department  as  may  l>e  necessary,  and 
shall  conform  to  such  instructions  as  he  may,  from  time 
to  time,  receive  from  the  Hoard,  or  the  pro|>er  commit te*1. 
lie  shall  make  monthly  written  re|>orts  to  the  Hoard, 
lie  shall  make  an  annual  rej>ort  showing  the  quantity 
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and  cost  of  fuel  used,  and  an  inventory  of  all  material  on 
hand,  and  may  also  advise  the  Board  as  to  further  oper- 
ations in  his  department. 

SUPERINTENDENT  OF  THE  GROUNDS. 

Sec.  12.  The  Superintendent  of  the  Grounds  around 
the  pumping  works  shall  have  charge  of  the  same  and  of 
all  work  performed  thereon,  under  the  immediate  control 
of  the  Committee  on  Pumping  Works. 

He  shall  have  charge  of  all  men  employed  in  beautify- 
ing and  improving  the  grounds  under  the  Hurlbut  will 
and  shall  keep  a  list  of  all  tools  and  materials  belonging 
in  his  department.  He  shall,  between  the  first  and  tenth 
days  of  January  of  each  year,  make  a  report  to  the  Board 
of  all  work  performed  in  his  department,  together  with 
an  inventory  of  all  properties  in  his  possession,  and  may 
offer  such  recommendations  as  to  future  work  on  the 
grounds  as  may  seem  best  to  him. 

ASSESSORS  AND  COLLECTORS. 

Sec.  13.  The  Board  may  divide  the  city  into  such 
number  of  collection  districts,  and  appoint  such  number 
of  Collectors  as  it  shall  deem  expedient  It  shall  be  the 
duty  of  the  several  Collectors,  between  the  first  day  of 
May  and  the  first  day  of  July,  in  each  year,  to  make  an 
assessment  upon  all  persons  using  water  from  these 
workB,  and  report  the  same  to  the  General  Superintend- 
ent They  shall  also  make  all  subsequent  assessments. 

Great  care  must  be  taken  that  the  assessments  are 
correct,  and  to  do  this  the  Assessor  must  not  go  upon 
any  previous  knowledge  that  he  may  possess,  except  in 
regard  to  fixtures,  but  must  faithfully  examine  every 
premise. 

The  assessment  books  must  be  written  up  and  the 
office  books  copied  therefrom,  as  the  blanks  require;  the 
lot  block,  frontage  and  farm  correctly  entered;  and  the 
cross  streets  defined  by  a  red  line,  either  above,  below, 
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«r  HiitL  nl  *-auim^  streets,  or  Hides  of  street*, 
lantarrra.  ~  ? . -.'lie  >f  f«*ge,  must  be  defined  by  nnl 

-.  -  »a  »-ui*h  assessment   book  must  In- 
|  *r*»~    •  -?r***r  And  aggregated  by  the  Assessor** 
.*n   lisrrict.  and  the  assessments  on  tht* 
-c-d  V  f«  toted  and  aggregated  in  the  sunit* 
,    ui   V>*e?*or  other  than  the  one  that  math* 
■         s  i3ii  <neh  aggregates  certified  to  by  tilt* 

•*-***«r^  ^  ill  refrort  for  duty  in  office  the  hist 
it-  •.  :ni  month  of  t»ach  quarter,  the  entire 
i<  -a  :  quarter,  and  such  a  first  part  of  en  eh 
nui.  i  is  the  iieneral  Siq>erintendent  may  deter 
nr   i»*  >irj»ose  of  receiving  rates  and  j>erforniinir 

-  r  n.  rx  as  may  l>e  necessary. 

:i  jI>*»  rejiort  for  duty  in  office  at  such  time** 
it-  ****oiid  and  third  months  of  each  quarter  as 
s  t^riutendent  may  direct. 
V  their  duty  in  the  second  and  third  month* 
:  i»r**'r.  to  call  upon  all  water  takers  within 
it^-tvrs  who  ha\e  not  paid  their  rates  for  the  cur 
W»r.  and  to  leave  on  the  premises  a  notice  that 
mxi  water  rates  and  |rerccntage  an*  jmid  on  or 
expiration  of  such  quarter,  the  water  will  bo 
ithout  further  notice;  and  the  <ollectors  nhail 
at  the  end  of  every  such  quarter,  rcjrort  to  the 
Superintendent  the  names  of  all  those  who  have 
i  tomph  with  such  demand,  and  to  whom  such 
\e  been  ghcli.    And  it  shall  In*  the  duty  of  the 
HiMWl  Superintendent,  upon  receiving  such  report,  to 
the  water  to  Is*  shut  otT  in  all  cases  where  the 
Mffw  *nA  penvntage  remain  utqiaid.    It  shall  lie  iheir 
i  glw  reieipts  for  water  rates  received  by  them 
hue  with  each  assessment,  and   to  preserve 

-  of  smh  receipts.    At  the  expiration  of  each 

tolhvtors  severally  shall  make  out  state 
f  ,«U  moneys  collected  and  paid  over  by  them 
month.    The\  shah,  promptly,  pay  over  to  the 
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Receiving  Clerk  all  moneys  received  by  them.  They  are 
especially  charged  with  the  duty  of  seeing  that  no  per- 
son or  persons  use  water  from  these  works  without  pay- 
ing therefor. 

,  Sec.  14.  Receipts,  and  stubs  therefor,  shail  be  filled 
out  completely,  as  the  blanks  require. 

At  the  time  <tf  making  a  receipt  the  Assessor  shall 
enter  the  amount  so  received  in  the  Collector's  book, 
and,  at  such  time  as  is  convenient,  these  stubs  shall  be 
posted  in  office  book  and  the  number  of  the  stub  placed 
over  such  lasting  by  an  Assessor  other  than  the  one 
making  the  receipt,  and  all  "losses"  or  "gains,"  on  such 
stubs,  shall  be  recorded  in  books  prepared  for  this  pur- 
pose, by  the  Assessor  posting  in  office  book.  The  Assess- 
or so  poking  will  certify  to  the  correctness  of  such 
stubs  opposite  the  last  stub  in  each  settlement. 

The  Assessors  are  required,  before  leaving  the  office, 
in  second  month,  to  see  that  all  stubs  are  posted,  all  loss 
and  gain  recorded,  and,  upon  office  book  opposite,  such 
premises  as  are  delinquent  in  payment  more  than  the 
ensuing  quarter,  all  memorandums  that  may  be  pertin- 
ent to  the  collection  of  such  rates,  such  as  "shut  for  non- 
payment," "shut  for  vact.,"  etc.,  etc. 

They  will  verify,  each  in  his  own  district,  stubs  made 
by  the  Receiving  Clerk  during  second  and  third  months. 

Sec.  15.  The  Meter  Clerk  shall  perform  such  dnties 
as  are  herein  described,  and  such  other  duties  as  he  may 
be  called  upon  to  do,  from  time  to  time,  by  the  Superin- 
tendent of  Meters,  under  whose  direction  and  control  he 
will  be.  He  will  occupy  his  desk  during  the  office  hours 
of  the  Board,  unless  excused  therefrom  by  the  said  Super- 
intendent or  the  General  Superintendent,  and  shall  per- 
form the  following  duties: 

He  shall  have  custody  and  charge  of  all  the  books  and 
papers  necessary  to  the  collection  of  Meter  Rates,  and 
the  keeping  of  a  correct  record  of  the  same. 

He  shall  have  supervision  of  the  work  of  reading  the 
Meters  in  the  City,  which  shall  be  performed  on  or 
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before  the  first  day  in  each  month,  and  shall  keep  a  com 
plete  record  of  such  readings  upon  books  prepared  for 
that  purpose. 

He  shall  immediately  u]>on  ascertaining  such  read- 
ings, transcribe  the  same  upon  bills  prepared  for  that 
purpose,  said  bills  to  state  amount  of  water  consumed, 
and  the  sum  due  the  Board  therefor,  and  present  theiu 
for  payment  to  the  parties  from  whom  the  payment  is 
due. 

He  shall  receive  all  moneys  paid  to  the  Board  for 
water  consumed  through  meters,  and  shall  keep  a  cor- 
rect record  of  such  payments  upon  Receipt  Stubs  and 
also  upon  the  Books  of  Record  above  referred  to. 

He  shall  promptly  pay  over  to  the  Receiving  Oerk  all 
moneys  received  by  him,  and  at  the  end  of  each  month 
he  shall  make  a  written  statement  to  the  (Scneral  Super 
intendent  of  the  said  receipts. 

ne  shall,  on  the  20th  day  of  each  month,  or  as  soon 
thereafter  as  possible,  prepare  a  list  of  such  consumers 
who  are  in  arrears  for  the  payment  of  their  ratios,  and 
present  the  same  to  the  Suj>erintendent  of  Meters,  who 
shall  cause  in  such  case  the  water  to  In*  shut  off  until 
the  amount  of  the  delinquent  rates  and  |H»rcentage  I** 
paid. 

Meter  Rates,  as  per  resolution  of  the  Hoard  previously 
adopted,  are  required  to  l>e  paid  on  or  liefore  the  ir»th 
day  of  each  month,  and  if  not  paid  as  required.  Five  per 
cent  wilt  be  added  to  the  amount  due.  If  not  paid  on  or 
before  the  20th  of  each  month,  the  water  will  be  shut  off. 
as  before  provided. 

RECEIVING  CLERK. 

Sec.  10.  The  Receiving  tlerk  shall  reeehe  all  money* 
paid  for  water  rates,  for  materials  or  for  any  other  pur 
jK)se,  and  keep  a  correct  record  of  the  same  upon  ttook* 
provided  him  for  that  purjMise. 

He  shall  deposit  all  moneys  so  received  in  such  bank 
as  may  l>e  designated  by  the  Board. 
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During  such  portions  of  the  second  and  third  months 
of  each  quarter,  when  the  Collectors  are  serving  notices, 
he  will  receive  water  rates,  giving  receipts  therefor,  the 
stubs  of  which,  together  with  the  stub  number,  will  be 
posted  in  office  book  by  the  Assessors,  as  designated  by 
the  General  Superintendent  from  time  to  time,  and  in 
the  Collectors'  books,  each  in  his  own  district,  who  will 
also  verify  the  stub  additions  and  their  entries  in  the 
cash  book. 

Sec.  17.  The  Receiving  Clerk,  in  connection  with  the 
duties  already  imposed  upon  him,  will  verify  the  settle- 
ments as  made  by  the  Assessors,  personally,  as  to  the 
similarity  of  totals  in  settlement  book  and  on  stubs,  and 
as  to  the  fact  that  the  stubs  are  settled  for  continu- 
ously; and  will  also  see  that  the  footings  on  stubs  are 
verified;  that  the  said  stubs  are  properly  posted  and 
promptly  settled  for.  He  is  particularly  charged  with 
the  duty  of  seeing  that  the  Assessors  and  Collectors 
comply  with  the  regulations  governing  their  duties. 

His  instructions  in  regard  to  the  Collectors  applies  to 
the  Meter  Clerk  and  Permit  Clerk  as  well. 

STORAGE  KEEPER. 

Sec.  18.  The  Storage  Keeper  shall  reside  on  the  Stor- 
age Grounds  and  shall  have  charge  of  the  said  grounds. 
He  shall  have  charge  as  custodian  of  all  properties  of 
the  Board,  iron  pipes,  special  castings,  etc.,  that  are 
stored  there  from  time  to  time,  and  shall  keep  a  correct 
account  of  the  same  and  furnish  an  inventory  thereof, 
whenever  he  may  be  required  so  to  do. 

He  shall  have  charge  of  the  houses  located  in  the  Stor- 
age Grounds,  and  of  the  men  employed  in  said  grounds, 
and  of  the  horses  stabled  there. 

He  shall,  in  his  care  of  the  grounds,  promptly  eject 
any  visitor  who  shall  commit  any  nuisance  or  trespass 
upon  the  premises. 

INSPECTORS. 
Sec.  19.    The  inspectors  shall  examine  and  let  on  new 
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connections,  make  and  keep  in  pro]>er  txmks  a  record  of 
gates  and  sto]>-boxes,  and,  under  the  direction  of  the 
Superintendent  of  Meters  and  Inspection,  shall  enforve 
the  regulations  of  the  Hoard  in  regard  to  the  character 
of  plumbing  in  private  premises,  reporting  promptly  to 
the  said  Superintendent  all  violations  of  the  same.  Th«*y 
shall  enforce  under  the  direction  of  the  Collectors  pay- 
ment of  rates  assessed  for  special  purposes;  and  perform 
such  other  duties  as  the  Hoard  shall  direct. 

PERMIT  CLERK. 

Sec.  20.  The  Permit  Clerk  shall  have  charge  of  th<* 
issuing  of  }>ermits  to  pluml>ers,  and  the  keeping  of  the 
records  of  the  shutting  off  and  the  letting  on  of  water 
in  private  connections  for  any  purjMisc  whatsoever. 

He  shall  also  receive  all  delinquent  water  rates  due 
uj>on  assessments  previous  to  the  present  one,  and  in 
such  collection  shall  Im*  governed  by  the  rules  applied  to 
the  Assessors  and  Collectors. 

He  shall  re|M>rt  each  month's  receipt*,  losses  ami 
gains,  to  the  General  Superintendent  and  to  the  several 
Assessors. 
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CHAPTER  III. 

PLUMBERS  AND  PLUMBING. 

Section  1.  No  person  sliall  make  any  attachment  01* 
connection  with  the  pipes  of  the  Water  Works,  nor  make 
any  repairs,  additions  to,  or  alterations  of,  any  fixtures 
connected  with  service  water  pipes,  unless  licensed  as  a 
plumber. 

Sec.  2.  Licensed  plumbers  must  be  residents  of 
Detroit,  and  not  less  than  twenty-one  years  of  age.  They 
must  be  regularly  educated  plumbers,  masters  of  their 
trade.  They  uiust  have  established  places  of  business, 
with  proi>er  signs  thereon,  designating  mime  and  nature 
of  business,  or  be  employed  by  business  firms  having 
such  requirements,  and  who  are  upon  their  bonds  for 
the  correct  performance  of  their  work.  Each  person 
licensed  shall  pay  therefor  the  sum  of  five  dollars.  All 
licenses  will  expire  on  the  first  day  of  May  subsequent 
to  the  date  of  their  issue.  The  license  of  any  plumber 
may  at  any  time  be  suspended  or  revoked  by  the  Board 
of  Water  Commissioners  for  violation  of  any  of  their 
rules  and  regulations.  At  the  time  of  receiving  a  license, 
the  party  licensed  shall  execute  and  file  with  the  Board 
of  Water  Works  Commissioners  a  bond,  approved  by  the 
General  Superintendent,  in  the  sum  of  five  hundred  dol- 
lars to  indemnify  and  save  harmless  the  City  of  Detroit 
from  all  damages  and  losses  that  may  result  from  rare- 
less  or  imperfect  workiuanship,  or  by  reason  of  failure  to 
comply  with  the  requirements  of  the  Board  of  Water 
Commissioners. 

Sec.  3.  Plumbers,  to  obtain  such  licenses,  must 
comply  with  such  regulations  as  the  Board  may  adopt 
from  time  to  time. 

Sec.  4.  Plumbers  must  make  application  to  the  Gen- 
eral Superintendent  for  permission  to  perform  all  work, 
whether  upon  new  or  old  connections,  unless  it  be  simply 
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»*r  ^pair*v  before  commencing  such  work,  upon  blanks 
*i  rh^ai  at  the  office  of  the  Board. 

S-v.  3v  They  will  leave  the  water  turned  off  in  cane** 
»t  tv*  ••onnections  or  on  premises  where  it  was  turned 
•»if  pr*>ious  to  their  making  any  rej>airs  or  alteration** 
>(  -vMing  fixtures.  They  will  afford  proper  opportuni- 
»h  for  inspection  by  the  Board  of  new  service  pipe* 
\  fore  covering  the  same,  and  therefore,  no  service  pipt% 
.•■■her  outside  or  inside  the  "stop,"  shall  be  covered 
before  such  inspection.  Pipe  covered  contrary  to  thi» 
regulation  will  be  again  exposed  for  inspection,  and  no 
farther  permit  will  be  granted  the  plumber  until  this 
requirement  is  fully  complied  with. 

No  piuml>er  shall  allow  his  name  to  be  used  by  un\ 
other  party,  directly  or  indirectly,  for  the  purpose  of 
doing  work,  or  obtaining  permits  under  his  license. 

Sec.  t».  Before  receiving  a  permit  to  connect  the  ser- 
wee  or  supply  pij>e  with  the  iron  pipes,  there  must  bt* 
paid  such  sum  as  the  Board  may  require  to  cover  the 
excuse  of  the  service  cock  and  inserting  the  same, 
>\hich  service  cock  will  l>e  inserts  by  persons  employed 
by  the  Board  for  that  purpose. 

See.  7.  All  service  pij>e  connecting  with  the  distribut- 
ing pipes  of  these  works,  shall  be  made  either  of  cast 
iron,  block  tin,  lead,  or  of  such  other  material  as  may  Ih* 
approved  by  the  Board.  The  lead  service  pipe  to  Ik»  used 
in  making  connections  with  the  pipes  of  the  works, 
either  within  the  building  or  in  the  ground,  shall  not  Ih* 
lighter  than  "strong"  for  all  sizes,  anil  all  joints  thereon 
shall  Im»  "wiped."  Tup  joints  will  not  be  permitted.  .\U 
stop  or  hydrant  faucets  connected  therewith,  shall  l*» 
perfect  and  made  of  good  material,  and  all  such  sen  ice 
pij>es  must  l>e  at  least  four  feet  l>elow  the  surface  of  the 
earth.  Service  pi|H»  must  not  be  laid  in  sewer  ditch,  lint 
must  l>e  laid  at  least  IS  inches  therefrom. 

Where  premises  have  cellar  or  l»asciiient  service  pipe* 
will  1m*  extended  into  same  before  any  branches  atv 
taken  therefrom  for  any  purpose  whatever.  This  restrie 
lion  includes  connections  for  hose,  outbuildings,  etc. 
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A  valve  for  shutting  off  the  water  will  be  required  to 
be  placed  in  said  service  pipe  immediately  inside  cellar 
or  basement  wall. 

Sec.  8.  The  Board  reserves  the  right  to  attach  a 
meter  to  any  service  pipe,  at  any  time  whenever  it  shall 
deem  it  expedient  so  to  do,  and  thereafter  charge  for  the 
quantity  of  water  measured  or  used,  instead  of  the  yearly 
schedule  rates  before  charged.  After  said  meter  is  so 
attached,  and  notice  thereof  served  upon  the  owner, 
agent  or  tenant  of  the  premises,  any  damage  which  said 
meter  may  sustain  resulting  from  the  carelessness  of 
said  owner,  agent  or  tenant,  or  from  the  neglect  of  either 
of  them  to  properly  secure  and  protect  the  same,  as  well 
as  any  damage  which  may  result  by  hot  water  or  steam 
setting  back  from  a  boiler,  shall  be  paid  to  said  Board 
on  presentation  of  bill.  And  in  case  said  payment  is  not 
so  paid,  it  is  understood  and  agreed  that  the  water  may 
be  shut  off  from  said  premises  without  notice  and  will 
not  be  turned  on  again  until  all  charges  are  paid. 

And  all  persons  are  hereby  forbidden  to  interfere  with 
or  remove  a  water  meter  from  any  service  where  it  has 
been  attached  without  first  receiving  permission  from 
the  proper  officers  of  said  Board. 

On  such  connections  as  the  Board  may  desire  to  j>lacc 
a  meter,  there  shall  be  a  suitable  place  provided  therefor, 
free  from  all  danger  of  frost  and  perfectly  accessible,  and 
owrners  or  occupants  are  strictly  prohibited  from  placing 
any  obstruction  over  box  containing  meter,  or  to  inter 
fere  with  the  reading  thereof. 

Sec.  9.  All  connections  heretofore  or  hereafter  made 
with  these  works  shall  be  provided  with  a  good  and  suf- 
ficient stop-cock  therein,  which  shall  be  protected  by  an 
iron  box  leading  from  the  same  to  the  surface  of  the 
earth,  and  covered  with  an  iron  cover  with  the  letters 
"water"  thereon,  and  be  so  exposed  as  to  be  easily  found; 
and  the  same  shall  be  placed  outside  of  the  lot,  within 
one  foot  of  the  line,  or  inside  the  curbstone  within  one 
foot  thereof. 
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Sec.  10.  It  is  expressly  forbidden  any  plunder  to  lay 
inside  of  premises  a  service*  along  any  outside  wall  or  in 
any  position  where  there  is  danger  of  frost,  or  to  make 
any  new  connections  or  attachments  thereto,  or  any  new 
attachments  or  fixtures  to  old  connections,  that  «*hall 
require  a  running  stream,  to  prevent  fr<*ezing.  wr  for  am 
other  purpose,  unless  special  permit  is  granted  theivfor. 

Bee.  11.  All  water  closets  hereafter  connected  with 
service  pipes  must  be  provided  with  appliances  approved 
by  the  Board.  Under  no  circumstances  will  rod  water 
closets  be  jHTinitted.  Every  service  pij>e  must  t>e  fur 
lushed  with  a  stop  and  waste-cock  Indow  the  action  of 
the  frost,  so  situated  that  the  water  can  be  completely 
shut  off  and  drained  from  the  pijies  to  prevent  freezing. 

See.  12.    Where  larger  connections  than  one  inch  are 
made,  the  gate  controlling  such  service  pipe  shall  have  a 
stem  the  head  of  which  shall  1h»  as  follows:    2  inch  or 
under,  1^  inch  square  head;  11  inch  or  over,  2  inch  squar* 
head. 

Sec.  V\.  In  all  cases  where  one  connection  it*  intended 
to  supply  more  than  one  tenement,  shop,  store  or  build 
ing,  it  shall  t>e  the  duty  of  the  person  making  such  nm 
nectiou,  or  causing  the  same  to  be  made,  to  la\  down 
a  branch  with  stop-cock  for  each,  outside  the  line  of 
premises  so  to  l>c  supplied,  to  be  covered  and  nutrked  a* 
provided  for  in  section  IK 

S|>eeial  ]>emiissiou  will  be  granted.  howe\er.  I>\  appli 
cation  to  the  Su|>erintcndent  of  Meters,  for  one  pil*\ 
with  meter  thereon,  to  be  put  in  supplying  the  whole 
premises.  In  cases  where  other  service  pij>c  is  require*! 
than  that  ail  ready  in  premises,  the  plumlter  must  di*<mi 
nect  the  service  pipe  already  in  at  the  main,  unless  sj»e 
rial  ]>cmiission  is  given  allowing  it  to  remain,  liimitter* 
will  therefore  inform  themsehes  as  to  the  condition  in 
all  old  premise*  lief  ore  taking  out  a  |>ermit. 

Sec.  14.  All  work  ]M«rforiued  by  pluml>ers  shall  In- 
subject  to  insertion  under  the  direction  of  the  8u|**rin 
tendciit  of  Meters  and  Insertion,  who  has  authority. 
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hereby  granted  him,  to  order  any  part  of  such  work  to 
be  discontinued  or  changed  in  order  that  the  same  shall 
comply  with  the  regulations  and  requirements  of  the 
Board. 

Sec.  15.  •  It  is  expressly  required  that  new  connections 
shall  be  ready  for  inspection  and  tapping  at  12  noon; 
and  in  case  the  work  is  not  ready  for  the  tappers,  and  a 
second  visit  is  necessary,  an  additional  charge  of  at  least 
$1.00  will  be  required  to  be  paid. 

Sec.  1(».  The  failure  to  perform  work  in  accordance 
with  the  above  regulations  shall  subject  the  plumber,  in 
the  discretion  of  the  Board,  to  a  temporary  or  perma- 
nent forfeiture  of  his  license. 
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CHAPTER  IV. 

WATER  RATE8  AND  ASSESSMENTS. 

Section  1.  The  rates  to  be  charged  for  water  on  each 
house  or  other  building  having  or  using  water,  and  upon 
the  lot  or  lots  upon  which  such  house  or  other  building* 
are  situated,  shall  be  annually  assessed  by  the  Collectors, 
or  such  other  pei-sons  as  may  be  designated  by  the 
Board,  before  the  first  day  of  July  in  each  year;  and  the 
amount  charged  shall  be  for  one  year,  commencing  on 
the  first  day  of  July  and  ending  on  the  thirtieth  day  of 
June  next  ensuing. 

Sec.  2.  If  any  such  lot  or  lots  shall  lie  partly  in  two 
or  more  wards,  the  same  shall  be  assessed  in  the  ward 
where  such  building  Is  situated.  The  Assessor  shall 
describe  the  premises  thus  assessed,  by  referring  to  the 
number  and  section  of  the  lot  or  lots,  and  shall  describe 
all  such  lot.  or  lots,  or  subdivision  thomrf,  by  referring 
to  t li i -  number  and  sectioo  of  the  Jul.  arid  the  owner  or 
occupant  I  hereof;  and  if  the  number  mill  section  of  am 
lot,  or  the  owner  thereof  cannot  to  nmwtained,  then  b> 
such  other  sufficient  description  as  tin*  Assessor  ma\ 
deem  proper)  and  if  by  mistake,  or  otherwise,  any  person 
may  lie  improperly  designated  as  the  owner  of  any  lot 
or  premise,  such  assessment  shall  tioi  fur  that  cause  W 
villa  ted.  but  the  same  shall  he  a  lien  on  such  lot  or  prem 
incs,  and  I'tilti  vUh\  as  in  other  rases, 

See.  1*.  There  *h;ilt  he  made  oat  and  completed  nss*»ss 
ment  mils,  in  tns>ks  to  be  provided  by  iht1  Board  for  that 
purpose,  Such  mils  shall  1m*  signed  Uy  the  Poller  torn 
ivs|iot'tivi4>.  or  siith  other  person  as  may  make  the 
assessment.  After  signal  are.  the  rolls  severally  shall  !*• 
delivered  to  1 1n*  (Jenenil  Hapet  ItUeiuleiH  of  the  Hoard, 
and  shall  lx*  open  for  ihe  ins|N^tion  of  all  js»rsons  inter 
.  sled,  lit  the  office  of  the  Hoard,  ami  iiiiv  person  coiisid 
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ering  himself  aggrieved  by  reason  of  any  assessment 
may  complain*  thereof  to  the  Board  of  Water  Commis- 
sioners. The  Board  shall,  on  the  last  business  day  of 
June  in  each  year,  meet  at  their  office  for  the  purpose  of 
reviewing,  correcting  and  approving  said  rolls.  The 
General  Superintendent  shall  cause  notice  of  such  meet- 
ing to  be  published  in  the  daily  newspaper  published  by 
the  printer  for  the  city,  and  in  one  other  daily  newspaper 
published  in  said  city,  for  at  least  one  week  prior  to  the 
time  appointed  for  such  meeting  of  the  Board,  stating 
that  said  assessment  rolls  are  completed  and  open  for 
inspection,  the  time  and  place  of  meeting  of  said  Board, 
and  the  object  for  which  it  will  meet. 

Sec.  4.  Any  person  considering  himself  aggrieved  by 
reason  of  any  assessment,  may  complain  thereof,  ver- 
bally or  in  writing,  before  the  said  Board,  and  on  suffi- 
cient cause  being  shown,  by  the  affidavit  of  such  person, 
or  by  other  evidence  to  the  satisfaction  of  such  Board, 
they  shall  hear  and  determine  such  matter  in  a  summary 
manner,  and  correct  any  errors  which  they  may  discover 
in  the  assessment  rolls,  and  alter  and  correct  the  same. 
The  concurrence  of  a  majority  of  the  Board  shall  be  suf- 
ficient to  decide  any  question  of  alteration  or  correction 
of  any  assessment  complained  of.  The  Board,  or  major- 
ity of  them,  having  completed  the  review  and  correction 
of  the  assessment  rolls,  shall,  if  any  corrections  are 
therein  made,  cause  said  corrections  or  changes  to  be 
noted  and  written  upon  said  rolls,  and  the  President  shall 
sign  the  same. 

Sec.  5.  The  rates,  when  assessed  and  confirmed  by  the 
Board,  shall  be  final  and  conclusive,  subject  only  to  revis- 
ion by  the  Board,  except  as  herewith  provided.  A  notice 
filed  in  the  office  of  the  Board  that  the  consumption  of 
water  has  been  decreased,  either  by  a  reduction  of  the 
number  of  families,  the  disconnection  by  a  licensed  plum 
ber  of  fixtures,  or  for  any  other  cause  whatsoever,  will 
entitle  the  premfees  to  a  new  assessment  from  the  begin 
ning  of  the  quarter  aifter  the  notice  is  filed;  said  new 
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assessment  to  bo  contingent  ujM>n  the  present  and  future 
uses  of  water. 

Sec.  6.  The  Collector  ahull  make  all  assessment*  that 
shall  become  necessary  subsequent  to  the  annual  atwess 
ment,  and  place  the  same  upon  the  assessment  rolls. 

Sec.  7.  The  rates  for  all  premises  using  water  .hall 
be  due  and  payable  quarterly  in  advance,  at  the  office  of 
the  Board  of  Water  Commissioners,  to  wit:  On  the  first 
days  of  July,  October.  January  and  April.  If  not  paid  in 
those  months,  the  Collectors  shall  proceed  to  deliver 
notices  demanding  payment  thereof,  and  shall  add  to  the 
assessment  a  sum  equal  to  five  per  cent  thereof;  and  if 
not  paid  until  the  expiration  of  the  quarter,  ten  per  cent 
shall  be  added.  In  default  of  payment  until  the  expira 
tion  of  the  quarter,  the  water  may  l>e  shut  off;  and  the 
water  may  be  withheld  from  any  }>erson  who  is  in 
arrears  for  water  rates  until  the  amount  due  is  paid,  and 
in  addition  thereto  the  further  sum  of  fifty  cents  for 
shutting  off  and  letting  on  the  water  whether  such  prem- 
ises are  occupied  by  the  same  or  other  j>ersons;  and  in 
eases  where  extra  labor  may  be  |>erfoniied  to  shut  the 
water  off  from  said  premises,  a  just  compensation  sliall 
be  paid  therefor  before  the  water  is  again  let  on;  and  tin- 
water  may  1m*  withheld  from  any  |>erson  who  may  be  in 
arrears  for  water  rates,  until  the  amount  is  fully  j*aut 
whether  such  jierson  resides  on  the  premises  where  the 
water  was  used,  for  which  they  may  In*  in  arrears,  or  on 
any  other  premises.  The  supply  of  water  may  be  with 
held  from  premises  occupied  by  more  than  one  famth 
using  water  from  the  same  connection,  unless  the  owner 
of  such  premises  pays  the  water  rates  assessed  therein; 
and  where  more  than  one  assessment  is  made  for  witer 
used  from  tin*  same  connection,  in  case  of  the  neglect  or 
refusal  of  any  one  so  assessed  to  pay  the  imount  of 
water  rate,  the  water  may  be  shut  off  from  such  connec- 
tion. 

For  the  colleetiou  of  meter  rates  sec  S<*c.  15.  Chap.  2. 
See.  S.    Kvery  rate  or  assessment  sh^JI  Ik*  and  remain 
a  lien  iq>on  the  lands  and  premises  asscMs<*d  from  nod 
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after  the  time  such  rates  or  assessments  shall  become 
due  and  payable  as  aforesaid;  and  if  there  be  a  default 
in  paying  the  same  or  any  part  thereof  for  a  longer 
period  than  six  months,  the  Hoard  may  cause  a  notice* 
to  be  published  in  the  daily  newspaper  published  by  the 
printer  for  the  city  once  a  week  for  four  successive  weeks 
and  j)osted  in  three  or  more  public  places  in  each  ward 
requiring  the  owners  or  occupants  of,  or  parties  in  inter- 
est in  such  lauds,  hereditaments  or  premises,  to  pay  such 
rates  or  assessments;  and  that  if  default  In*  mad**  in 
making  such  payment,  such  real  estate  will  be  sold  at 
public  auction  at  a  day  and  place  specified  in  said  notice, 
for  the  lowest  term  of  years  at  which  any  person  shall 
offer  to  take  the  same  in  consideration  of  advancing  and 
paying  such  assessed  water  rates  or  assessments  upon 
the  lots,  with  the  costs  and  charges  in  the  premises. 

Sec.  9.  If  the  owners  or  occupants  of,  or  parties  in 
interest  in  such  lands,  hereditaments  or  premises,  do  not 
pay  such  water  rates  or  assessments,  with  the  costs  and 
charges,  within  the  period  above  prescribed  for  the  pub- 
lication of  said  notice,  then  the  Board  shall,  without 
any  further  notice,  cause  such  lands,  hereditaments,  or 
premises,  to  be  sold  at  public  auction  for  the  lowest  • 
term  of  years  at  which  any  i>erson  shall  offer  to  take  the 
same  in  consideration  of  advancing  the  water  rates  or 
assessments,  with  costs  and  charges,  and  shall  execute 
a  proper  certificate  of  such  sale  to  the  purchaser  thereof; 
and  if  such  lands,  hereditaments  or  premises  shall  not 
he  redeemed  within  one  year  after  such  sale  thereof,  as 
hereinafter  provided,  the  General  Superintendent  of  the 
Board,  in  the  name  of  and  for  the  Board  of  Water  Com- 
missioners of  the  City  of  Detroit,  shall  execute  and 
deliver  to  such  purchaser  or  his  assignee  a  proper  deed 
for  the  conveyance  of  such  real  estate  for  the  term  for 
which  the  same  was  sold.  And  in  all  sales  as  aforesaid, 
if  the  purchaser  or  his  assignee  shall  die  before  the  deed 
or  another  conveyance  shall  be  executed,  the  deed  may 
he  executed  to,  and  in  the  name  of,  the  deceased  person, 
if  such   deceased  person,  being  still   alive,   would  be 
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entitled  to  a  deed  or  conveyance;  which  deed  or  convey* 
ance  Bhall  vest  the  title  in  the  heirs  or  devisees  of  such 
deceased  person,  in  the  same  manner,  and  liable  to  like 
claims  of  creditors  and  other  persons,  as  if  the  same  had 
been  executed  to  such  deceased  i>erson  immediately  pre- 
vious to  his  death;  or  the  executor  or  administrator  uiay 
assign  the  certificate  of  purchase,  and  a  deed  or  eouvey 
ance  may  issue  to  the  assignee  thereof. 

Sec.  10.  When  any  lands,  hereditaments  or  premises 
shall  be  sold  as  aforesaid  for  the  payment  of  water  rates, 
or  of  assessments  aforesaid,  if  the  owners  or  occupants 
of,  or  the  parties  in  interest  in  the  same,  shall,  within 
one  year  after  such  sale,  deposit  with  the  General  Super- 
intendent of  the  Board,  for  the  use  of  the  purchaser,  the 
full  amount  of  such  water  rate  or  assessment  for  which 
the  sale  was  made,  together  with  interest  thereon,  froin 
the  time  of  sale,  on  the  amount  of  the  rate  or  assessment, 
together  with  the  amount  of  costs  and  charges,  then  the 
term  for  which  such  real  estate  was  sold  shall  cease  ami 
be  determined  at  the  time  of  the  making  of  such  deposit. 

Sec.  11.  It  shall  be  the  duty  of  the  General  Superin 
tendent  of  the  Board  to  bid  in  for  said  Board  at  any  sale 
of  lands,  hereditaments  or  premises  for  water  rates  or 
assessments,  every  lot  and  all  premises  for  which  no 
other  person  shall  bid.  And  if  any  purchaser  shall  ivfune 
or  neglect  to  pay  the  sum  or  sums  bid  by  him,  upon 
demand  by  the  said  Superintendent,  said  bid  shall  inure 
to  the  use  and  benefit  of  the  Board,  if  they  so  eWt. 
Tinm  all  such  bids  by  the  said  Su|>crintendent,  and  all 
bids  for  the  use  and  benefit  of  the  Board,  conveyances 
and  certificates  of  the  sale  shall  be  executed  by  the 
Sii|M»rintendent  to  the  said  Board,  and  be  acknowledged 
by  him;  and,  when  duly  acknowledged,  they  may  he 
reeordcnl  as  other  conveyances  of  land  under  the  laws  of 
this  State. 

Sec  12.  The  General  Suj>erin tendent  of  the  Ifetard 
shall,  within  thirty  days  after  such  Side  as  afon^iul, 
make  a  correct  record  showing  the  time  when  the  water 
rates  and  other  assessments  were  levhil,  and  the  amount 
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thereof  in  each  case,  the  amount  of  costs  and  charges, 
the  time  when  the  sales  were  made,  the  names  of  the  pur- 
chasers, and  the  term  for  which  the  same  was  bid.  And 
said  record  shall  be  deposited  in  the  office  of  the  Board, 
and  shall  be  subject  to  inspection  during  office  hours. 

Sec.  13.  It  shall  be  the  duty  of  the  General  Superin- 
tendent to  contract  on>  the  best  terms  in  his  power  for 
the  publication  of  the  notices  for  the  sales  aforesaid. 
In  such  contract  there  shall  be  a  provision  for  the  price 
or  cost  of  the  advertising  of  each  description.  The  cost 
or  price  of  such  advertising  shall  be  added  to  the  amount 
of  the  assessment  applicable  to  the  premises  specified 
in  such  description. 

Sec.  14.  It  shall  be  the  duty  of  the  General  Superin- 
tendent to  obtain,  file  and  preserve  affidavits  of  the  due 
publication  of  all  such  notices  as  are  required  to  be  given 
by  this  ordinance. 

Sec.  15.  Before  water  is  used  for  building  purposes, 
the  owner  of  the  premises  shall  obtain  a  permit  therefor 
by  Paying  an  assessment  based  upon  the  architect's  esti- 
mates of  quantities.  Water  used  in  violation  of  this 
rule  will  be  shut  off,  and  assessments  for  such  as  shall 
have  been  used  shall  remain  against  the  building  until 
paid  . 

Sec.  16.  The  scale  of  water  rates  shall  be  such  as  is 
now  or  may  be  hereafter  established  by  the  Board. 

Sec.  17.  Where  a  continued  flow  of  water  is  desired, 
the  pipe  where  the  water  is  delivered  shall  be  of  such 
size  as  will  deliver  the  quantity  desired,  and  the  assess- 
ment shall  be  for  the  measured  capacity  of  the  pipe. 

Sec.  18.  Proper  reduction  in  water  rates  may  be  made 
by  the  General  Superintendent,  and  all  disputed  rates 
must  be  settled  at  his  office. 
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CHAPTER  V.-Supplv  of  Water. 
PIPES. 

^~r-«»n  L    AH  j>etitions  filed  with  the  General  Sufier 
meadeo'  f«>r  the  extension  of  water  pipe*  shall  be  dHiv 
.r»-{  -  .        Sujierintendeiit  of  Kxtcnsiou,  whow  duty  it 
-*iail       *•»  ins|N»et  the  proj>oscd  line,  measuie  the  dis 
i-.i^'*  an  intimate  of  the  cost  of  constructing  the 
-cuie.  i^^rtain  the  probable  income  whieh  would  be 
'herefrom,  and  re]>ort   to  the   Hoard  without 
i  n w  *      ry  delay. 

rONXK<T10XS. 

It  shall  l>e  the  duty  of  every  person  wliox 
;>»«s  are  supplied  with  water,  to  prevent  other  |ier 
**ns  from  procuring  water  from  sueh  premises,  ex««-pt 
%  *  'he  written  |iermit  of  the  iietieral  Ku|>erintendeiit 
»r  lMKinl,  and  if  he  knowingly  |>crmits  sueh  use  hi* 
t»»«s>utt  iit  may  l>e  increased. 

.%v    Tlie  supply  of  water  may  be  withheld  from 
*>e>  when  the  ordinances,  rules  and  regulation*  of 
S»  lioard  have  in  any  manner  l>ecn  violated.    If  any  per 
shall,  after  the  water  has  l>een  shut  off  from  aim 
E^mi^*^  cause  or  suffer  sueh  premises  to  Ih»  supplied 
%rh  water,  without  |>ermission,  sueh  premise  shall  In- 
J ^uineci^l  from  the  distribution  pi|>es  of  the  water 

S*-i .  4.    The  ofhVers  and  employes  of  this  Hoard  mitt, 
i:  all  M\4M»nable  hours,  enter  ti|Nin  any  lot  or  premise^ 
io  tu>|*^  t  the  eoiiditiou  of  the  water  works,  and  make 
h  ablations  and  repairs  or  do  sueh  other  nets  a» 
*l\all  l»e  deemed  b\   them   neeessary:  and  am  |icr*oii 
*h,wo  pivmises  are  supplied  with  water,  shall  be  d«vmed 
x  avM-ttiim:  to  the  rules  rnd  regulations  of  the  Hoard. 
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Sec.  5.  The  premises  of  any  person  adjacent  to  any 
street  or  alley  through  which  the  water  pipes  are  laid, 
may  be  supplied  with  water  by  application  to  the  Gen- 
eral Superintendent.  All  of  the  connections  thereto  shall 
be  made  only  by  a  plumber,  duly  authorized  and  licensed 
by  the  Board.  All  such  connections  must  be  made  in 
conformity  with  the  ordinances  and  regulations  of  the 
Board.  In  case  the  person  or  persons  whose  premises 
are  to  be  supplied  with  water  shall  procure  the  work  of 
said  connections  and  attachments  to  be  done  by  any 
other  person  than  the  licensed  plumber,  who  may  be 
named  in  said  permit,  the  Board  may,  at  its  pleasure, 
withhold  the  supply  of  water  from  the  premises  afore- 
said. 

Sec.  6.  In  regard  to  the  provision  requiring  iron  s  fop- 
boxes,  as  specified  in  Sec.  (9),  "Plumbers  and  Plumb- 
ing," in  cases  of  connection  heretofore  made,  the  occu- 
pant of  the  premises,  or,  if  the  same  be  unoccupied,  the 
owner  thereof,  if  resident  of  the  city,  and  if  the  owneL*  be 
non-resident,  then  the  agent,  shall  be  notified  of  the  pro- 
visions of  this  section,  and  shall  at  the  same  time  be 
notified  that  if  the  same  are  not  complied  with  within 
fourteen  days  from  the  time  of  such  notification,  the  sup- 
ply of  water  will  be  shut  off.  Water  rates  on  said  prem- 
ises shall  not  thereafter  be  received  until  the  provisions 
of  this  section  are  complied  with.  If  the  provisions  of 
this  section  shall  not  be  complied  with  within  the  time 
limited  by  such  notification,  the  supply  of  water  shall  be 
shut  off  unless  the  period  for  which  the  water  rates  upon 
said  premises  shall  have  been  paid  shall  not  have 
expired,  in  which  event  the  water  supply  shall  be  shut 
off  as  soon  as  such  last  mentioned  period  shall  have  ter- 
minated. 

Sec.  7.  If  the  connection  or  branch  pipe,  stop  or 
hydrant  cock,  through  which  the  premises  of  any  person 
are  supplied  with  water,  shall  be  out  of  repair  in  any 
manner,  it  shall  be  the  duty  of  such  person  forthwith  to 
have  the  same  repaired. 
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HYDRA  NTH. 

Sec.  8.  When  hydrants  are  exi>osed  to  general  use,  it 
shall  be  the  duty  of  the  owner  of  the  premises  benefited 
to  construct  or  alter  such  hydrant  in  such  manner  as  to 
draw  the  water  by  a  key  to  be  removed  from  the  hydrant 
when  not  required  for  the  purpose  of  procuring  water, 
and  the  supply  of  water  shall  be  shut  off  from  all  hydrant* 
thus  exposed  in  violation  of  this  provision. 

FOrXTAINK. 

Sec.  9.  Private  fountains  or  jets  shall  not  be  used 
more  than  three  hours  each  day,  unless  specially  permit 
ted,  with  payment  of  additional  assessment;  and  the 
right  is  reserved  to  suspend  the  supply  of  water  to  all 
fountains,  either  public  or  private,  whenever,  in  the  dis- 
cretion of  the  Board,  the  public  exigency  may  require  it. 

METERS. 

Sec.  10.  Meters  shall  be  placed  wherever  it  ina>  lie 
deemed  best  by  the  Hoard,  and  especially  where  large 
quantities  of  water  are  required  or  flowing  streams,  or 
in  cases  where,  from  the  nature  of  the  business,  it  is 
reasonable  to  sup|M>se  there  is  considerable  waste. 

Sec.  11.  The  exj>ense  of  purchasing  and  placing 
meters  upon  service  pipes  connected  with  the  Works, 
shall  be  borne  entirely  by  the  Hoard,  and  all  meters  so 
placed  shall  remain  the  property  of  the  Hoard  ami  be 
under  its  sole  sii|»crvisiou  and  control. 

WASTE. 

Sec.  12.  Any  j>erson  who  shall  waste  the  water  on  hi* 
premises  or  permit  such  waste,  shall  l>e  liable  to  have  hi* 
assessment  increased  in  pro|M>rtion  to  such  waste,  such 
increase  to  Im»  collet* ted  the  same  as  other  assessments, 
or,  in  the  discretion  of  the  Hoard,  the  water  may  be  shut 
off  entirely,  or  a  meter  be  placed  thereon. 
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CHAPTER  VI. 

Section  1.  This  ordinance  shall  take  effect  and  be  in 
force  from  and  after  the  fifteenth  day  of  January,  1894, 
The  water  rates  shall  continue  as  now  established  until 
otherwise  directed  by  the  Board.  All  other  ordinances, 
and  all  rules  and  regulations  contravening  this  ordinance 
are  hereby  repealed.  The  adoption  and  passage  of  this 
ordinance  shall  not  be  construed  to  operate  to  discharge 
any  person  guilty  of  any  violation  of  such  repealed  ordi- 
nances, rules  or  regulations,  or  to  invalidate  any  vested 
rights  of  the  Board  of  Water  Commissioners,  or  of  indi- 
viduals, or  the  acts  or^proceedings  of  any  officer  or  agent 
of  said  Board  had  or  done  in  accordance  with  such  ordi- 
nances, rules  or  Tegulations  now  repealed;  but  all  such 
rights  are  hereby  retained. 

PENALTIES. 

[Extract  from  an  Act  of  the  Legislature  4 To  amend  the  Laws  relative  to  'Supplying 
the  City  of  Detroit  with  Pure  and  Wholesome  Water.*  and  to  provide  for  the  com- 
pletion and  management  of  the  Detroit  Water  Works,"  approved  April  12, 1678.] 

uSec.  21.  If  any  person  shall  willfully  do,  or  caus^  to 
tie  done,  any  act  whereby  any  work,  materials,  or  prop- 
erty whatsoever,  erected  or  used  within  or  without  the 
City  of  Detroit  by  the  Commissioners,  or  by  any  person 
acting  under  their  authority,  for  the  purpose  of  procur- 
ing or  keeping  a  supply  of  water,  shall  be  injured,  or  shall 
willfully  throw  or  place,  or  cause  to  be  thrown  or  placed, 
any  carcass  of  any  dead  animal  or  person,  or  any  other 
deleterious  or  filthy  substance  whatever,  in  any  reser- 
voir, pipe,  or  aqueduct  of  said  Board,  through  which 
water  for  public  or  private  use  is  conveyed,  or  shall 
throw  or  place,  or  cause  to  be  thrown  or  placed,  any  such 
carcass,  deleterious  or  filthy  substance  into  the  Detroit 
river  or  Lake  St.  Chair,  within  a  distance  of  six  miles 
above  any  inlet  pipe  of  said  Board  extending  into  said 
river,  and  through  which  said  supply  of  water  or  any 
thereof  is  received,  or  do,  or  cause  to  be  done,  any  other 
act  to  willfully  pollute  said  water,  he  shall  be  guilty  of  a 
misdemeanor,  and  upon  conviction  thereof  shall  be  pun- 
ished by  a  fine  not  exceeding  five  hundred  dollars,  or 
imprisonment  in  the  House  of  Correction  for  a  period 
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not  exceeding  two  years,  or  both,  at  the  discretion  of  the 
court  before  which  the  case  is  tried.  The  Couimissioaers  . 
shall  erect  notices  of  so  much  of  this  section  as  relates 
to  reservoirs  and  the  Detroit  river  and  Lake  St.  Hair  at 
conspicuous  points  on  such  reservoirs  and  along  the . 
American  shore  of  said  river  and  lake  within  the  dis- 
tance above  mentioned,  and  for  this  purpose  they  or 
their  agents  shall  have  the  right  to  enter  upon  private 
property. 

"See.  22.  If  any  person  shall,  without  authority  of 
the  Commissioners  or  their  proper  agents,  perf orate  or 
bore,  or  cause  to  be  perforated  or  bored,  any  distributing 
pipes  main,  log,  or  aqueduct,  belonging  to  said  work*  of 
this  Board,  or  make,  or  cause  to  be  made,  any  connection 
or  communication  with  said  pif>es,  aqueducts,  or  logm  or 
meddle  with  or  move  the  same,  or  any  machinery,  appa- 
ratus, or  fixture  of  the  Hoard,  or  take  down  or  deface 
any  of  the  notices  provided  for  in  the  last  section,  or 
cause  the  same  to  be  done,  the  |>erson  so  offending  -thall, 
on  convirtion,  Ik*  punished  by  a  fine  not  exceeding  our 
hundred  dollars,  and  shall  also  be  sentenced  to  imprison- 
ment in  the  Detroit  House  of  Correction  until  such  fine 
be  paid,  not  exceeding  six  months.  Any  person  mho 
shall  willfully  and  maliciously  break  or  cut  any  inlet 
pipe,  main  distributing  pi|M\  log,  or  aqueduct,  used  by 
the  Commissioners  for  conducting  said  water,  or  shall 
dig  into,  or  break  up,  any  ivservoir  filled,  or  partially 
filled,  with  water,  or  shall  break  or  injure  any  pumping 
engine,  or  any  part  thereof,  or  any  of  the  machinery 
connected  therewith,  belonging  to  said  Hoard,  or  cause 
any  of  said  acts  to  Ik1  done,  shall  1m»  deemed  guilty  of 
felony,  and  upon  conviction  thereof  shall  1m»  punish**! 
by  imprisonment  in  the  State  Prison  not  more  than  five 
years,  or  by  a  fine  not  exceeding  one  thousand  dollars, 
and  imprisonment  in  the  jail  of  said  Wayne  County  not 
more  than  one  year.  All  violations  of  the  provisions  of 
this  act  shall,  when  committed  within  the  limits  of  the 
City  of  Detroit,  be  tried  in  the  Recorder's  Court  of  said 
city,  and  when  coin  mi  t  ted  beyond  said  limits,  they  shall 
be  tried  in  the  Circuit  Court  for  the  Count v  of  Wavne." 
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REPORT 


or  TBB 

BOARD  OF  WATER  COMMISSIONERS 

OF  THE 

OITY  OF  DETROIT. 


Water  Commissioners'  Office, 

Detroit,  January  2,  1895. 
To  the  Common  Council  of  the  City  of  Detroit: 

Gentlemen — The  Board  of  Water  Commissioners  respect- 
fully submits  its  annual  report  for  the  year  ending  December 
3Ut,  1894.  The  reports  of  its  Geheral  Superintendent,  its 
Civil  Engineer  and  the  Heads  of  Departments  are  presented 
herewith,  giving  in  detail  the  operations  of  the  Board,  to 
which  your  attention  is  earnestly  invited.  . 

The  construction  of  the  new  engine,  the  building  of  the 
Horlbut  Memorial  Gate,  and  other  general  improvements  at 
the  Pumping  Works  grounds,  are  now  completed. 

The  pumping  capacity,  with  all  four  engines  running,  is 
over  one  hundred  million  gallons  per  day,  a  condition  that  will 
prevent  "short  supplies,"  as  far  as  this  part  of  the  works  is 
concerned,  for  some  years. 

The  laying  of  an  additional  force  main  is  arranged  for  and 
the  pipe  necessary  thereto  contracted  for,  and  will  be  delivered 
early  in  the  coming  year. 

The  operations  of  the  Board  in  the  past  year,  especially  in 
the  laying  of  water-pipe,  have  been  conducted  largely  with  a 
desire  to  provide  work  for  the  unemployed,  and  much  has 
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been  done  that  was  not  immediately  necessary,  because  of  that. 
Much  of  the  labor  has  been  furpished  by  the  Poor  Com  mis- 
sion, and  while  ordinarily  this  class  of  labor  is  by  no  means 
the  roost  profitable,  yet  we  are  happy  to  state  that  the  results 
obtained  are  as  good  as  those  of  former  years. 

The  principle  of  conducting  the  Works  in  the  interest  of 
the  people,  which  is  to  furnish  the  best  possible  results  at  the 
smallest  possible  expense,  prevails  with  the  Board  as  strongly  a* 
ever;  and  when  it  is  known  that  we  pumped  less  water  in  1894 
than  was  pumped  in  1888,  that  the  population  has  increased 
63,838  in  the  meantime,  that  the  operating  expenses  of  the 
Board  were  but  $800  more  in  1804  than  in  1888,  and  that  tlu 
average  increase  of  pressure  throughout  the  city  is  full  34 
per  cent,  greater,  it  certainly  seems  that  the  claim  is  fully 
established. 

In  contemplating  the  laying  of  the  additional  force  main  to 
the  city,  the  Board  saw  the  necessity  of  issuing  an  additional 
$100,000  of  bonds,  under  the  act  of  1873.  Under  resolution 
of  the  Board  November  6,  1804,  these  were  advertised,  the 
result  of  which,  though  coming  in  the  following  year's  opera- 
tions, yet  being  previous  to  the  date  of  the  submission  of  thi» 
report,  we  herewith  include.  The  highest  bid,  and  the  one 
accepted,  was  from  Rollins  A  Sons,  of  Boston,  and  was$l  1 1,110. 
The  bonds  were  gold-bearing  four  per  cents.  These  are  the 
first  bonds  issued  by  the  Board  since  1881,  and  in  the  mean- 
time $510,000  of  outstanding  bonds  have  been  redeemed  from 
its  resources. 

Which  is  respectfully  submitted. 


HENRY  M.  DUFPIELD. 
PRANK  E.  KIRBY. 


ALBERT  L.  8TEPHEN8. 
DeWITT  H.  MORELAND. 


EDWARD  W.  PENDLETON. 

(bwmimiimm. 


REPORT 


OF  THE 

GENERAL  SUPERINTENDENT  AND  SECRETARY. 


January  2d,  1895. 
To  the  Board  of  Water  Commissioners:  • 

Gentlemen — I  herewith  respectfully  submit  my  report  of 
the  general  operations  and  construction  of  the  Works  for  the 
year  1894. 

The  several  departments,  under  the  control  and  manage- 
ment of  the  Superintendents  thereof,  and  the  operations  therein 
in  detail,  will  be  found  in  accompanying  reports.  They  are  of 
sufficient  interest  to  invite  the  closest  perusal,  and  indicate, 
what  is  a  fact,  an  earnest,  intelligent  and  honest  performance 
of  the  trusts  reposed  in  them. 

In  visiting  other  Works,  or  in  studying  the  reports  of  their 
various  operations,  I  turn  with  relief  to  the  careful  and 
economic  measures  of  this  Department,  and  reflect  with  pleas- 
ure upon  the  unanimity  that  prevails,  and  the  earnest  desire  to 
perform  their  duties  faithfully,  that  actuates  the  employe's  of 
the  Water  Works  of  the  City  of  Detroit. 

IRON  PIPE  DEPARTMENT. 

The  past  year  has  been,  in  this  department,  an  eventful 
one.  Early  in  the  year  the  superintendency  was  vested  in  the 
Civil  Engineer,  with  Mr.  Bridge  as  Assistant,  in  order  that  the 
former  official  might  have  direct  charge  of  work  that  was  to 
be  performed  under  a  plan  which  he  had  recommended  to  the 
Board,  and  which  he  desired  to  direct  personally.  Without 
•entering  into  a  discussion  of  this  question,  or  giving  its  history, 
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I  will  simply  say  that  the  Board  determined,  after  a  fair  trial, 
to  abandon  it,  and  Mr.  Bridge  was  again  placed  in  charge  and 
the  work  again  proceeded  as  had  been  the  custom  for  years. 

During  the  year  very  much  of  the  work  has  been  conducted 
with  a  desire  to  provide  labor  for  the  unemployed;  and,  in 
order  to  reach  the  greatest  number,  I  have  acted  under  instruc- 
tions from  your  honorable  body  and  laid  off  the  men  after  two 
weeks'  work  and  taken  on  new  men,  largely  furnished  by  the 
Poor  Commission.  It  was  feared  that  this  manner  of  pro- 
ceeding would  materially  increase  the  expense  of  laying  water- 
pipe,  but  by  a  careful  comparison  with  the  cost  of  former 
years  it  was  found  that  there  was  but  little,  if  any,  difference 
in  the  cost.  The  men  seemed  to  make  up  in  eagerness  and 
gratitude  for  an  opportunity  to  earn  a  few  dollars,  what  they 
lacked  in  experience. 

I  desire  here  to  make  mention  of  an  employe*  in  this  de- 
partment who,  by  a  little  ingenuity,  saved  considerable  in  the 
expense  of  testing  pipe  in  the  ditch.  The  tests  usually  were 
made  with  a  portable  engine  drawn  around  by  horses,  and 
there  was  substituted  therefor,  under  the  suggestion  of  S.  O. 
Howe,  a  hand  pressure  pump,  which  could  be  carried  around 
by  hand,  and,  with  the  addition  of  certain  attachments,  was 
fully  as  effective  in  accomplishing  desired  results  as  the  more 
cumbersome  and  expensive  steam  pump. 

The  purchasing  of  horses  for  doing  the  hauling  of  the  Board 
was  a  wise  one,  as  the  gradual  and  steady  increase  of  this  claat 
of  work  has  rendered  the  time  fully  ripe  for  such  proceeding. 
If  the  teams  are  kept  as  busy  as  the  amount  of  work  of  the 
past  year  would  seem  to  indicate,  a  saving  will  be  effected  in 
this  expense  of  fully  50  per  cent. 

The  perfecting  of  the  pipe  system  under  the  direction  of 
the  Chief  Engineer  has  steadily  proceeded,  uutil  at  the  pres- 
ent time  practically  none  of  the  serious  deficiences  thereof  and 
their  consequent  annoyances  to  the  Board  and  myself  seem  to 
exist.  The  daily  complaints  of  the  past,  the  cause  for  which  I 
struggled  to  do  away  with,  but  which  I  only  partially  accom- 
plished, are  now  things  of  the  past.     It  is  now  a  most  uncom- 
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mon  thing  to  receive  complaints  of  short  supplies,  and  they  are 
always  found,  upon  investigation,  to  be  due  to  local  troubles 
rather  than  to  any  fault  in  the  system. 

Last  August,  owing  to  ever-occurring  breakages  in  the 
Talves  of  the  system,  caused  by  their  being  operated  by  inex- 
perienced men  in  the  iron  pipe  department,  I  organized  a  small 
gang  of  men  under  John  Bridge  and  placed  all  the  valves 
under  his  direct  charge,  instructing  him  to  proceed  at  once  to 
a  thorough  and  systematic  examination  of  tbem.  At  my  request 
he  has  made  a  report  of  his  five  months'  operations  and  which 
I  have  appended  to  my  report,  as  it  is  full  of  interesting  infor- 
mation. 

PUMPING  WORKS. 

The  pumping  capacity  of  the  Works  is  now,  with  all  en- 
gines running,  over  100  million  gallons  per  day.  The  engine 
house,  instead  of  being  dwarfed  by  the  additions  at  either  end 
to  accommodate  the  two  engines  purchased  last,  seems  to 
have  needed  these  two  extensions  to  perfect  it  architecturally; 
and  the  condition  of  the  grounds  has  experienced  such  a  marked 
improvement  as  to  render  them  one  of  the  most  attractive  fea- 
tures of  our  city. 

Chief  Engineer  Gould  has  not  simply  contented  himself 
with  doing  well  with  what  he  had  to  do  with,  but  has  exer- 
cised in  several  instances  his  inventive  genius  to  improve  his 
conditions.  The  most  marked  of  these  actions  was  his  arrange- 
ment by  which  the  engines  could  be  converted  in  five  minutes 
from  "double  pumps"  to  single  acting.  There  is  a  minimum 
as  well  as  a  maximum  capacity  to  the  engines,  and  it  often 
happens  at  night  that  the  minimum  capacity  is  too  great,  in 
which  event  it  was  customary  previously  to  help  along  in  the 
great  "  waste  "  act  by  opening  the  waste  gate  and  letting  the 
surplus  run  back  into  the  well.  The  arrangement,  which  is 
the  result  of  his  thought  and  study,  practically  unships  one  of 
the  pumps,  and  reduces  the  capacity  of  the  engine  to  the  vol- 
ume of  water  required  of  it,  thereby  doing  away  with  any 
necessity  and  expense  of  pumping  the  water  up  hill  simply  to 
see  it  run  down  again. 
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Mr.  Scribner,  from  being  a  man  who  knew  little  or  nothing* 
of  landscape  gardening,  has  so  perfected  himself  by  study  and 
observation  as  to  need  but  an  inspection  of  his  work  to  estab- 
lish the  fact  as  to  his  knowledge  of  the  art. 

There  is  one  thing  which  I  have  already  called  to  the  atten- 
tion of  your  honorable  body,  and  that  is  the  removal  of  the 
fence  around  the  settling-basin.  It  is  a  cheap  picket  fence 
and  accomplishing  no  good  whatever  except  to  obstruct  the 
view  of  the  river  front.  If  the  Board  would  but  consent  to 
its  removal,  I  think  the  members  would  be  much  surprised  at 
the  wonderful  improvement  that  would  be  produced. 

OIL  A8  FUEL. 

In  the  latter  part  of  1892  we  commenced  burning  oil. 
In  1891  and  a  part  of  1892,  natural  gas  was  used,  the  contract 
being,  however,  to  pay  to  the  company  what  it  would  cost  oo 
the  average  with  coal.  Previous  to  that  time  coal  was  used 
exclusively. 

The  following  table  will  give  a  pretty  correct  idea  of  the 
expense  under  the  various  fuels  in  use  for  the  last  six  years. 
It  will  be  seen  that  the  rate  per  million  in  1894  was  12  cents 
higher  than  1893,  which  is  owing  entirely  to  the  increased 
head  that  the  engines  are  pumping  against: 


YEARS. 

GALLONS 
PUMPED. 

1889  

12,875,834.458 

1890  

12,120,944,532 

1891  .... 

12,057,261,286 

1892  

12,476,612,482 

161*3. 

13,877,977,208 

1  KM  ... 

18,649,779,605 

PUMPING  EXPENSES. 
Fuel.      I     Labor.  Total. 


I  Ooct 
.  Per  MUHoa 


184,418  81  $18,999  25  1  $58,412  56  i 

81,768  40  17,685  99  I   49,899  89  j 

88,826  86  16,911  08  ,   50,787  89 

81,081  40  18.402  42  '   49,488  82  i 

27,479  98  16.571  59  .   44,051  52 

29,283  47  15,874  34  |   45,157  81 


$4  14 
4  07 
4  90 
8  96 
8  18 
3  86> 


Average  of  1889,  1890  and  1891  $4."  per  million. 

f**r  Million  in  1893   8.18 

-  iving  by  oil,  per  million  $  .96 

nunt  pumped  in  1893,  13,877,977,208;  multiplied  by  96  cents,  fire*  a 
saving  for  the  year  of  $13,322.75. 
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The  following  statement  shows  the  entire  amount  expended 
at  the  pumping  station,  including  the  original  purchase  of  the 
land,  the  improvement  thereof,  the  buildings,  machinery,  etc. : 


ITEMS. 


Land  

Force  Mains  

Inlet  Pipes  

Dock,  Basin  and  Canal  

Conduits  and  Wells  

Engine,  Boiler  and  Coal 
Houses  

Stand  Pipe  and  Tower  

Pump  Wells  

Engines  

Boilers  

Engineer's  House  

Sewer  

Grounds,  Fences  and  Gate- 
way   

Inspection  

Miscellaneous  


Totals. 


Previously 
Expended. 


$85,000  00 

621,967  69 
90,626  84 

135,309  12 
77,670  52 

189,107  12 
30,420  72 
54,221  56 
821,655  56 
54,248  40 
8,139  75 
3,666  25 

77,522  44 
2,977  86 
11,694  80 


$1,714,228  63 


1894. 


$  2,040  84 
185  00 
2,101  90 
3,791  18 

•  8,169  84 


17,039  18 
462  61 


28,717  91 


1,852  87 


$59,361  33 


$1,773,589  96 


METER  DEPARTMENT. 

The  Superintendent,  Mr.  Putnam,  was  placed  by  the  Board 
in  charge  of  Meters  and  Inspection  in  1890.  In  1893  I  placed 
him  in  charge  of  the  "Service  Connections"  Department, 
which  includes  a  snrveil lance  of  all  -the  work  of  plumbejrs. 
Last  July  I  placed  him  in  charge  of  the  Repair  Department, 
which  afterwards  was  approved  by  you.  Formerly  it  was 
under  the  Superintendent  of  Extension,  who  was  obliged  so 
often  to  be  absent  on  the  pipe  lines  when  his  services  were 
needed  in  "  repairs,"  that  it  became  necessary  to  make  a  change. 
All  of  these  duties,  thus  loaded  upon  him,  have  been  performed 
excellently,  and  I  have  been  saved  much  perplexity  and  annoy- 
ance which  were  previously  my  usuabdiet. 
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METERS. 

The  introduction  of  meters  still  continues,  there  having 
been  722  new  ones  placed  in  1894.  The  rapidity  or  volume  of 
the  introduction  of  meters  each  year  has  depended,  and  mast 
still  continue  to  depend,  upon  the  amount  of  money  that  the 
Board  could  or  will  be  able  to  spare  from  its  resources.  Far- 
ther, that  far  from  being  considered  an  imposition,  as  it  was 
the  first  year,  applications  for  them  come  in  now  faster  than 
they  can  be  supplied. 

The  results  are  of  interest.  It  is  a  well  established  fact  in 
regard  to  water  works,  that  construction  and  operation  expend- 
itures depend  largely  on  the  volume  of  water  required  to  be 
pumped. 

The  following  table  will  give  some  idea  of  the  rapidly 
increasing  pro  rata  consumption  while  there  were  practically 
no  meters,  and  the  results  that  have  been  obtained  since. 
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HISTORICAL* 


The  following  table  is  one  published  last  year,  with  the 
addition  of  the  results  of  1894:  „ 


YEARS. 

v  amines 
Supplied  • 

1852  

1858  

4,283 

1854  

4,619 

1855  

5,282 

1856  

5,706 

1857  

6,189 

1858  

6,474 

1859  

6,794 

1860  

6,750 

1861  

7,128 

1862  

7,275 

1863    ..  . 

7,699 

1864  

7,993 

1865  

8,351 

1866  

9,089 

1867  

10,242 

1868  

11,544 

1869  

12,774 

1870  

13,722 

1871  

14,896 

1872  

16,035 

1873  

17,019 

1874  

18.853 

1875  

19,606 

1876  

20,102 

1877  

20,845 

1878  

20,603 

1879  

21,341 

1880  

22,465 

1881  

23,749 

25,442 

1883  

27,415 

1884  

29,424 

1885  

30,533 

1886  

31,946 

1887  

34,486 

1888  

36,863 

1889  

39,158 

1890  

41,467 

1891  

43,933 

1893  

46,400 

1893  

49,817 

1894  

49,912 

WATER  PUMPED. 


Total  Quantity.      Per  Family 


285,840,275 
803.581,743 
876,265,126 
542,807,864 
692,124,305 
697,190,523 
718,091,207 
782.112,587 
870.036,451 
895,129,423 
994,945.329 
1,035,798,043 
1,019,390,256 
1,040,514,887 
1,196,317,922 
1,425.535.330 
1,666,545.185 
lr04<i,»l0(025 
1.860.060,068 
2.300,150.005 
2,782,292,578 
;;.1<h. ,18 
8,289,872, 035 
4,207.454.260 
4,063,134,470 
4.213,209,790 
4,845,743,330 
5,139,509,110 
5,552.905,310 
6,5^,127,968 
fj/js.l.oim. ;  12 
7,379,327,788 
8,510,614,140 
9,970,829,580 
10,576,571,254 
13,168.859,808 
14,380,166,670 
12,875,334,453 
12,120,944,532 
12,057,261.236 
12,276,612,482 
18,877,977,208 
18,649,779,605 


70,868 
81.460 
102.765 
121,297 
112,650 
110,919 
115,118 
125,185 
125,579 
136,762 
134,534 
127,410 
125,675 
181,622 
189,186 
144.364 
152,400 
136,000 
154,414 
178.513 
187,930 
174.511 
214,600 
200,225 
207,090 
210,927 
240,348 
247,183 
279,722 
243,062 
269,170 
289,260 
326,886 
831,070 
381,860 
390,098 
328,880 
292,300 
274,470 
264,582 
278.579 
278.476 


REMARKS. 


Average  per  cent, 
of  increase  from 
1852   to  1888— 
12.86. 


Average  per  cent, 
of  increase  from 
1879  to  1888,  in- 
elusive,  8.5. 


Commenced  Meter- 
ing. 


It  will  be  seen  that  the  quantity  pumped  in  1894  is  practi- 
cally the  same  as  that  of  1887.    The  population  of  the  city  in 


4 


14  FORTY-THIRD  ANNUAL  REPORT  OF  THE 

1887  was  184,829.  The  .population  in  1894  was  258,834,  an 
increase  of  74,000— a  large  city  in  itself.  No  innovation  in  the 
conduct  of  public  affairs  would  be  acceptable  that  does  an 
injustice,  nor  should  any  attempt  be  tolerated  in  the  interest 
of  economy  that  saves  for  us,  either  individually  or  collectively, 
at  the  expense  of  the  other  interests.  Ninety-five  per  cent,  of 
those  metered  pay  less  than  under  the  assessment  plan,  and 
while  our  receipts  are  thus  reduced,  at  the  same  time  the  ex- 
penditures for  operation  and  construction  are  so  largely  kept 
down  as  to  more  than  double — yes,  treble — the  expense  of  the 
meters.  This  statement  is  susceptible  of  proof,  and  as  a  part 
of  such  evidence  I  invite  your  attention  to  the  following  table. 
The  third  line  and  the  last  two  lines  are  the  important  ones  to 
consider  in  this  connection.  The  two  years  previous  to  the 
introduction  of  meters  are  taken  to  show  that  1888  was  not  an 
unusual  year: 

COMPARATIVE  STATEMENT. 


|  1SS7. 

1888.  ' 

1894. 

Daily  average  consumption  In  gallons 

80,079,068 

89.897,716  ' 

87,896,60* 

UaJ  I  j  average  consumption  per  capita 

105 

904  , 

144 

Total  annual  consumption  t 

13,166,850,806 

14,888.166,670 

13.649.77a.  405 

Total  consumption  through  meters.. 

65.18S.000 

91.750.C00 

1,788,878.000 

Revenue  from  unmetered  water. .  ..  ' 

$816,816.80 

$885,140.10 

$844,877  08 

$6,518  90 

$9,175  00 

$78,881  07 

Per     00  gallons  metered  water  

.10 

.10 

041 

IV r     00  gallons  unmetered  water...' 

.084 

.088 

.005 

84.486 

86,863 

49.918 

3*.  988 

86,609 

47.S80 

Wile*  of  pipe  

32* 

896 

4*8 

NuHiinr  of  meters  

About  40 

46 

8,  It* 

Actual  operating  expenses  . .  .  — 

$s*,ra.?4 

$W,4C9  5* 

$98,085.89 

iftltiasted  population  

1S4.889 

194.996 

856.684 

*  Population  estimated  by  multiplying  families  la  city  by  6.14. 

It  is  a  very  himple  matter  to  take  the  first  table  and  esti- 
mate what  the  amount  of  water  would  have  been  pumped  had 
no  restrictions  to  waste  been  adopted.    The  increase  from  year 
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to  year  previous  to  1889  was  8.5  per  cent.  Upon  the  supposition 
that  this  increase  would  have  continued,  which  is  reasonable, 
we  would  have  pumped,  iu  1894,  31,732,901,624  gallons,  or  con- 
siderably more  than  double  the  quantity  that  was  pumped,  and 
an  average  daily  supply  of  86,939,453  gallons. 

This  seems  rather  wild,  yet,  when  one  looks  at  the 
column  marked  "Gallons  per  Family,"  and  examines  crit- 
ically its  sure  and  steady  increase;  and  when  one  also  sees  the 
quantity  pumped  by  Buffalo  last  year,  which  was  a  daily  per 
capita  of  (*)  325  gallons,  the  per  capita  of  which  city  was  in 
1888  considerably*  less  than  Detroit,  which  was  that  year  204 
gallons,  it  becomes  less  problematical;  in  fact,  as  certain  as 
any  estimate  could  possibly  be. 

For  the  purpose  of  demonstrating  how  this  has  affected  the 
water-rate  payers  as  individuals,  I  call  your  attention  to  an- 
other table  that  is  historical. 


YEARS. 


No.  of 
Families 
Supplied. 


20,102 
20,345 
20,603 
21,341 
22,465 
23,749 
25,442 
27,415 
29,424 
30,533 
31,946 
34,486 
36,863 
39,158 
41,467 
43,933 
46,400 
49,817 
49,912 


Rates  Received 
for  all 
Purposes. 


$  205,624  74 
210,288  12 
208,193  95 
218,110  13 
227,452  73 
241,884  82 
261,725  79 
280,049  06 
300,467  24 
313,205  10 
814,952  31 
322,834  59 
844,315  26 
367,925  27 
887,877  73 
389,079  97 
402,534  98 
420,490  83 
418,728  76 


Average 

per 
Family. 


$10  23 

10  33 
10  10 
10  22 
10  12 
10  18 
10  28 
10  21 
10  21 
10  25 
9  86 
9  36 
9  34 
9  39 
9  85 
.   8  85 
8  67 
8  44 
8  89 


REMARK8. 


$10.21 
General  Average. 


Family  Rates  reduced, 
taking  effect  July  1st. 

$9.36 
General  Average. 


Hose  tax  abated,  tak- 
ing effect  July  1st. 
Meter  rates  reduced 
to  ^  of  a  cent  per 
100  gallons. 


I  hope  this  table  will  not  be  passed  over  with  the  usual 
glance  that  tables  ordinarily  receive.  It  proves  conclusively 
several  important  facts.    The  first  ten  years'  statements  prove 


*  See  Water  and  Gas  Review,  January,  1895. 
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that,  though  rates  are  assessed  upon  and  received  from  mil 
classes  of  consumers  in  a  city,  if  the  schedule  of  rates  remain 
the  same,  the  rates  divided  by  the  number  of  families  supplied 
will  produce  the  same  quotient;  that  is,  the  average  per  family 
will  remain  the  same.  The  average  for  ten  years  preceding 
1886  was  $10.21  per  family. 

Any  reduction  of  rates  and  its  effect  on  the  income  of  the 
Board  can  be  almost  exactly  measured  by  multiplying  the 
number  of  families  of  the  year  by  the  average  per  family  pre* 
vious  to  the  reduction.  In  1886  the  charge  for  household  par- 
poses  for  $  private  family  was  reduced  from- a  sliding  scale  of 
$5,  $6,  (7,  etc.,  according  to  the  number  in  the  family,  to  the 
nominal  sum  of  $5.00.  This  took  effect  July  1,  1886.  Th* 
average  of  the  four  years  thereafter  was  $9.36,  or  85  cents  lesa. 
Multiplying  the  number  of  families  of  any  year  by  85  cenU  will 
give  the  reduction  of  the  income  consequent.  Families  of 
1890,  41,467;  multiplying  by  85  cents  gives  a  reduction  of  in- 
come, $35,246.95. 

In  1891  the  tax  on  hose  for  lawn  and  street  sprinkling  was 
abated,  taking  effect  July  1st.  At  the  same  time  the  meter 
rates  were  reduced  from  10  cents  per  1,000  gallons  to  6}  cent*, 
then  to  5  cents,  and  finally,  October  1st  of  that  year,  to  3| 
cents,  where  it  now  stands.  The  reductions  of  1891,  1892, 
1893  and  1894  are  not  due  entirely  to  these  changes  of  rates, 
as  meters  were  being  constantly  placed,  almost  all  of  «aid  con* 
suraers  paying  less  than  under  the  assessed  rates.  This  can, 
however,  be  very  closely  calculated,  as  the  hose  reduction  was, 
by  a  careful  examination  of  the  books,  known  at  the  time  to 
be  about  $20,000  per  annum.  We  make,  then,  the  reductions 
in  income  of  1894,  as  compared  to  the  schedule  of  rates  of 
1885,  as  follows: 

49,912x85  cent*,  gives  reduction  of  rates  for  families  $12,4*5  00 

Abatement  of  hose   30.000.00 

Leaving  for  reductions  of  meter  rates,  etc   38.443.00 

A  total  of  $90,873.00 

This  amount  was  saved  to  water-rate  payers  in  1894,  and, 
proportionately,  the  name  amount  each  year,  and  still  the  Board 
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continues  to  pay  from  its  resources  all  expenditures  for  opera- 
tion and  construction,  and  a  certain  portion  of  its  bonded 
indebtedness. 

The  last  bonds  issued  by  the  Board  was  in  1881,  sinoe  wben 
it  has  redeemed  from  its  resources  $519,000  of  bonds.  It  has, 
however,  received  from  the  general  tax  levy  in  that  time 
$963,331.21,  of  which  $650,000  has  gone  to  pay  the  interest 
upon  the  bond  issue  of  1873,  leaving  $313,331  to  assist  in  the 
payment  of  the  $519,000.  In  this  time,  therefore,  $205,668  of 
bonds  have  been  paid  from  the  ordinary  resources  of  the 
Board,  as  well  as  the  interest  upon  all  bonded  indebtedness 
oatside  the  issue  of  1873. 

It  is  sometimes  claimed  that  where  all  consumers  are  not 
metered  it  is  prejudicial  to  those  using  them.  This  might  be 
the  case  where  the  relationship  between  the  assessment  and 
meter  rates  are  not  carefully  watched  and  adjusted,  as  they  are 
in  Detroit,  so  as  to  make  them  correspond.  In  a  report  from 
the  Water  Works  of  a  certain  city,  I  saw  that  one-fifth 
the  water  that  was  pumped  passed  through  meters,  and  in 
another  place  in  same  report  I  saw  that  the  meter  rates  received 
was  one-half  the  total  receipts.  In  other  words,  one-fifth  of 
the  consumers  paid  one-half  the  income.  This  is  a  common 
feature  in  the  rates  of  different  cities. 

By  the  last  table  it  will  be  seen  that  the  receipts  for  me- 
tered water  was  4^  cents  per  thousand  gallons,  and  that  the 
receipts  for  unmetered  water  was  2^  cents.  It  must  be 
remembered,  however,  that  the  "unmetered"  water  includes 
all  water  that  is  lost  by  leaks  in  supply  and  distribution  pipes, 
and  all  water  consumed  in  public  parks,  by  the  Fire  Depart-  , 
ment  for  ordinary  consumption  and  also  for  fires.  This,  by 
%  careful  estimates,  is  placed  at  fully  25  per  cent,  of  the  whole 
quantity.  Deducting  this  quantity  and  dividing  rates  received 
by  the  remainder,  we  have  for  each  thousand  gallons  nearly 

cents,  or  one-fifth  of  a  cent  less  than  for  metered  water. 
This  one-fifth  of  a  cent  per  thousand  gallons  is  calculated  to 
be  sufficient  to  pay  for  use  and  repairs  of  meters. 

If  there  is  anything  that  works  prejudicial  to  one  consumer 
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as  against  another,  it  certainly  is  the  estimating  or  "guess" 
plan.  In  1889,  the  placing  of  meters  upon  ten  prominently 
large  consumers  developed  the  fact  that  they  had  been  paying 
all  the  way  from  one  cent  per  1,000  gallons  up  to  twenty  cents. 
Two  different  manufacturers,  engaged  in  the  same  business, 
one  had  been  paying  at  the  rate  of  one  cent  and  the  other  st 
the  rate  of  six  and  one-fourth  cents. 

Every  meter  that  is  put  on,  establishing  the  true  quantity  vf 
water  consumed,  reduces  the  discrimination  that  has  always 
existed  under  the  assessment  plan. 

SCHEDULE  OF  RATE8. 

I  have  considered  it  ray  duty  from  time  to  time  to  recom- 
mend to  your  honorable  body,  which  recommendations  have 
always  been  adopted,  certain  reductions  in  the  "meter w  and 
"assessed"  rates.  In  1890  the  meter  rates  were  reduced  to  3£ 
cents  per  1,000  gallons,  because  it  was  estimated  that  the  cost 
of  pumping,  upon  the  basis  of  the  operating  expenses  and  the 
interest  on  the  plant,  was  about  3  cents  per  thousand.  The 
reductions  following,  such  as  the  abatement  of  the  hose  tax  in 
1891  and  the  subsequent  change  of  rates  last  July,  were  made 
simply  to  maintain  a  proper  relationship  between  the  "  meter  ~* 
and  "  assessed  '*  rates.  The  use  of  the  term  "  free  hose "  is 
really  a  misnomer,  as  it  is  considered,  or  was  when  the  reduc- 
tion was  made,  that  there  was  a  sufficiently  large  assessment 
imposed  for  household  purposes  to  pay  for  the  water  used  in 
sprinkling  lawns  and  streets.  This  reduction  or  abatement  of 
charge  for  lawn  and  street  sprinkling  originated  from  a  desire 
of  the  Board  to  reduce  the  "assessed"  rates  about  925,000  per 
annum.  It  found  that  the  income  from  that  source  was  larger 
in  proportion  than  that  from  the  supply  of  water  through  me- 
ters; and  it  also  found  that  the  above  reduction  in  its  income' 
culil  \m  made  to  the  benefit  of  the  water-takers  without  injury 
in  the  works. 

I  'i  t  vious  to  the  making  of  this  report,  I  had  written  to  all 
iif  tln<  cities  having  a  population  of  over  80,000,  and  requested 
iin-ti  muter  rates     From  those  who  answered,^  have  prepared 
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the  following  table,  that  will  give  valuable  information  and 
will  show  that  Detroit  practically  has  the  lowest  meter  rate  in 
the  world,  with  the  exception  of  Washington,  which  is  3  cents 
per  thousand.  Washington  water  is  supplied  by  gravity,  and 
the  construction  expenditures  to  a  large  extent  provided  for 
by  appropriations  by  Congress.  Buffalo  has  but  few  meters; 
none  where  the  consumption  requires  an  annual  payment  less 
than  $50.  It  has  also  what  may  properly  be  considered  as 
an  aristocracy  of  prices,  as  indicated  in  the  table: 


Annual  Pay- 

Annual PAY- 

Annual Pay- 

ment. 

MENT. 

ment. 

CITIES. 

Consumption 

Consumption 

Consumption 

150,000  Gal*. 

1,500,000  Gals. 

8,500,000  Gals. 

Monthly. 

Monthly. 

Monthly. 

Detroit  

$     60  00 

$  609  00 

$1,409  00 

Chicago  

180  00 

1.476  00 

3,396  00 

282  00 

1,075  00 

1,915  00 

54  00 

540  00 

1,260  00 

108  00 

1,080  00 

2,520  00 

325  00 

96  00 

960  00 

2,240  00 

165  60 

1,243  80 

2.482  SO 

270  00 

1,080  00 

2,520  00 

180  00 

1,800  00 

4,200  00 

360  00 

2,700  00 

6,300  00 

103  00 

2,880  00 

6,072  00 

Cincinnati  

162  00 

1,620  00 

3,780  00 

315  00 

2,250  00 

4,375  00 

180  00 

1.800  00 

4,200  00 

180  00 

1,800  00 

4,200  00 

Indianapolis  

204  00 

1,500  00 

2,940  00 

108  00 

1,620  00 

8,096  00 

St.  Paul  

180  00 

1,800  00 

4,200  00 

50  00 

360  00 

840  00 

72  00 

720  00 

1,680  00 

108  00 

1,080  00 

2.520  00 
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FINANCIAL  REPORT 

BY  THB 

SUPERINTENDENT  AND  SECRETARY 
For  the  Year  1894. 


RECEIPTS. 

Water  Rates  Account— 
Rates  paid  

Percentage  Account— 

From  delinquents  

Penalties  for  shutting  off. . 

Plumbers'  License  Account 
Paid  for  licenses  

Service  Cocks  Acoou NT- 


Labor  and  material.    5,71?  19 

City  of  Detroit  Account— 

Tax  levy   78,901  87 

Repairing  Leaks  Account  — 

Labor   116  *5 

Engineering  Account— 

Material   38 


Iron  Pipe  Account  — 

Labor  and  materials .... 
Bonus  paid  for  extensions 

Hurlbut  Fund  Account— 
Payments  from  trustees.. 

Real  Estate  Account— 
r^ntjits  

M».ri  ii*  Account— 

Of  Material  

iNTCRaMT  Account— 

«  Hi  ili  posit*  general  sccouut   9,010  51 

sinking  fund   450  87 

Loan  Account— 

I4*d     50.000  00 


$418,798  76 

7.475  67 
506  50 

008  15 


94.148  58 
405  68 

5.100  00 

9.475  00 

795  30 
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Home  and  Wagon  Account— 

Sale  of  Howe   $85  00 

Pumping  Water  Account— 

For  water  by  fanners   7  90 

Total  receipts  $592,551  61 


EXPENDITURES. 
for  construction. 

Ibok  Ptpb  Account — 

Superintendent  and  clerks   $7,468  88 

Labor   106,521  87 

Iron  pipe   71,263  31 

8pedal  castings   11,677  62 

Tools,  and  repairing  of   1,485  32 

Hauling     3,103  81 

Lumber   1,286  08 

Coal   835  16 

Oil   81  48 

Packing   632  70 

Lead  '.   9,198  51 

Iron  cylinders   Ill  00 

Plugs                                            ...  91  65 

Testing  covers   63  00 

Rubber  disc  and  engine   164  84 

Repairs,  and  materials  for   263  27 

Diaphragms   91  80 

Repaying   13,594  71 

Street  car  and  toll  tickets   31 1  02 

Livery     72  00 

Wagon  and  harness  supplies  and  repairs. . .  1,011  62 

Peed   1,008  86 

Shavings   25  00 

Farrier   121  75 

Materials   720  81 

Stationery,  books,  etc   178  87 

Car  rental   1  00 

Gate  boxes   834  52 

Clothes  spoiled  at  riot   52  56 

Guages   21  49 

Machine   20  80 

Horse  board   90  00 

Brick   1,575  19 

Sand   186  01 
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Park  and  boulevard   $991  88 

Medical  and  hospital  attendance   296  00 

Freight  and  express   2,504  08 

Gate  wells  '   1,584  88 

Tapping  machine   1,150  00 

Stove   16  80 

Valves   9,585  75 

Pipe  jointers  . .    481  41 

Revolvers   •  845  46 

Fittings   161  97 

Pumping  Works  Account— 

Labor   9,810  75 

Cut  stone  work    879  90 

Carving  contract   600  00 

Mason  work   871  98 

Iron  Work   1,659  88 

Carpenter  work   946  46 

Hauling  pipe   485  89 

Painting   187  90 

Fixtures   76  80 

Horse  and  cart   409  84 

Pump  cage   186  40 

Work  on  engine  house   48  84 

Meter   891  00 

Repairing  conduit   9,044  09 

Fittings,  valves,  etc   1,444  75 

Medical  attendance   6  50 

Work  on  inlet  pipe   185  00 

Repairs  to  new  well   56  04 

Brick   245  75 

Architect   984  48 

Cement   158  50 

Material— tools,  lumber,  etc   959  89 

Engine  contract   17,089  18 

Rebuilding  arch   198  15 

New  attachments   140  76 

Beams   51  54 


Oil  Plant  Account— 

Reid's  burners   160  < 


6S49.ft32  57 


499,941  SS 


$190  » 
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Meter  Account — 

Superintendent  and  labor   $9,178  45 

Meters   8.795  09 

Freight  and  express   51  08 

Specials  and  fittings   1,056  84 

Horse  board  and  shoeing   262  85 

Medical  attendance  (horse)    2  00 

Repairs  to  harness  and  vehicles   51  92 

Bicycles   50  00 

Blanket   3  00 

Street  car  tickets   20  70 

Hauling   187  15 

Material— brass,  solder,  lumber,  etc   477  10 

Tools,  and  repairing  of.   12  95 

Printing,  stationery  and  postage   54  90 

Meter  wells   251  51 

Real  Estate  Account— 

Insurance   #299  99 

Repairing  boiler   1  96 

Plumbing   80  58 

Repairs  to  buildings   882  31 

Material   15  10 

Building  addition  to  barn   1.028  27 

Labor   1,599  84 

Engineering  Account— 

Civil  engineer  and  assistants   $5,894  92 

Materials,  instruments,  etc   779  52 

HoBa  and  Wagon  Account— 

Hores   $1,495  00 

Harness   228  50 

Vehicles  and  parts  thereof   1,350  00 

Office  Furniture  and  Fixture  Account— 

Furniture  and  Fixtures   $281  84 


$20,404  89 


$8,308  00 


$6,674  44 


$8,068  50 


$281  84 


Aggregate 


$318,191  76 
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OPERATION  AND  MAINTENANCE. 

Office  Account— 

Secretary,  assessors  and  clerks   $18,821  88 

Watchman  and  janitors   1,29  J  25 

Printing  and  binding   1,149  54 

Advertisements  and  subscriptions   24180 

Supplies— soap,  matches,  etc   42  44 

stationery   180  58 

Furniture  and  fixtures   28  00 

Extra  services   578  62 

Expert  examiners   1,451  20 

Fuel   414  78 

Light   888  84 

Postage  and  telegrams   157  80 

Germicide   85  00 

Ice   16  00 

Street  car  tickets   85  00 

Horse  board   219  25 

Farrier   88  50 

Harness  and  buggy  repairs   1720 

hardware   8  00 

House  and  furniture  repairs   20  96 

License   1  00 

Telephone  rent   689  99 

Premium  on  guaranty  bonds   480  03 

Overpaid  water  rates   682  50 

Refund  (Qreuner)   7  10 

Entertaining  Boston  officials   8  00 

Money  bag   1 1  00 

Ppmpiho  Water  Accoukt— 

Engineers  and  firemen   $15,874  24 

Consulting  engineer   1.110  00 

Fuel  oil   80,232  49 

Coal   87  90 

Printing,  telegraphing,  stationery   9  14 

Supplies— rags,  waste,  soap,  etc   815  98 

'*         valves,  gaskets,  packing,  etc   846  49 

Boiler  and  machine  repairs   21853 

Lubricants.   413  43 

Insurance   400  00 

Car  rental   4  00 

Saws   80 

Medical  attendance   3  50 

Repaint  to  wagon  and  harnc&s   6  65 

Feed,  shoeing,  etc    88  83 
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8treet  car  tickets   $11  50 

Electric  light   6  59 

  $49,078  60 

Water  Rates  Account— 

Overcharge  returned   $42  73 

  $42  78 

Percentage  Account— 

Labor  .'   $1,842  00 

  $1,842  00 

Repairing  Leaks  Account— 

Labor  $10,187  81 

Wagon  and  harness  repairs   54  80 

Peed  and  stabling   270  45 

Farrier   97  50 

Street  car  and  toll  tickets   85  00 

Repairing  tools   8  70 

Tools  and  materials   184  82 

Repairing  pavement   146  57 

Meals   4  60 

  —     $10,989  75 

Sbrvicb  Connections  Account— 

Labor  ✓   $6,542  21 

Cart  and  harness  repairs   69  28 

Blankets,  etc   18  40 

Cocks  and  valves   2,211  66 

Farrier   55  75 

Material   126  89 

Special  taps   43  50 

Horse  board   25  00 

Toll  and  express   1  60 

F    $9,093  79 

Inspection  Account — 

Labor  and  material   $8,891  02 

  $8,391  02 

Plumbers'  License  Account— 

Licenses  returned   41  00 

—      -  $41  00 

Hitkr  Repairs  and  Expenses  Account— 

FHtings.  etc   $126  22 

6    $126  22 

Aggregate.  $101,352  14 

Boxdxd  Indebtedness  Account— 

Bonds  paid  $25,000  00 

 $25,000  00 
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Loam  Account— 

Loan  paid  $50,000  00 

  $50,000  Oil 


Interest  Account— 

Interest  paid  $65,487  65 

  $65,487  65 

Park  and  Boulevard  Commission— 

Laying  pipe  Belle  Isle  Crossing   $707  25 

  -  $797  25 

Hurlbut  Fund  Account— 

Superintendent,  librarian  and  labor   $7,447  59 

Plants,  trees,  flowers,  fertilizers,  etc   2S7  30 

Tools  and  materials   261  47 

Horse  feed,  etc   72  47 

Memorial  gateway  (part)   19,729  58 

Lumber   10  99 

Excavating  canal   2,101  90 

Towing  lighter   72  00 

Hose,  etc   28  98 

Toll     2  15 

Cement     5  50 

  $80,019  fcl 


RECAPITULATION. 

Construction  expenditures   $818,191  ?«S 

Operation  and  maintenance  expenditures   101  ,H52  1 4 

Bonded  indebtedness   25.000  oo 

Loan  account   50,000  <i0 

Interest   65,4*7  «5 

Park  and  Boulevard  Commission   7V7  25 

Hurlbut  Fund   80,019  81 


Aggregate 


$585.84*  61 
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ACTUAL  OPERATION  EXPENSES. 

The  actual  operating  expenses  are  the  foregoing  expendi- 
tures for  operation,  less  the  credits  by  cash  received  for  said 
expenditures,  and  ate  as  follows: 


Office  account   $26,752  18 

Pumping  water   49,078  50 

Water  rates   $42  78 

Overpaid  amounts  returned  


Percentage   $1,842  00 

Receipts,  percentages  and  fines   7,984  17 


Repairing  leaks   $10,989  75 

Receipts  for  services   116  85 

  10,872  90 

Service  connections   $9,098  79 

Receipts—services  and  material   6,825  84 

  2,768  45 

Inspection   8,891  02 

Plumbers'  licenses —payments  returned   41  00 

Meter  repairs   126  22 


Total     $98,025  22 
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CERTIFICATE  OF  EXPERT  ACCOUNTANT. 


Detroit,  January  31st,  1895. 
To  the  Honorable  Board  of  Water  Gommisiioners,  City  of  Detroit : 

Gintlemen — I  have  made  an  examination  of  the  books 
and  vouchers  of  the  Detroit  Water  Works  for  the  year  ending 
December  31,  1894,  and  hereby  certify  that  the  following 
statement  is  correct: 

CASH  STATEMENT. 

KM. 

Jin.  1,  Cash  on  hand   $4,748  48 

Commercial  National   Bank  Balance; 

General  Fund   33,450  22 

Commercial  National  Bank  Balance, 

Secretary's  Fund   ....       500  00 

Dec  81,  Receipts  1894   592,551  61 

 $631,250  31 

m. 

Jan.  1,  Cash  on  hand   $5,978  94 

Commercial  National  Bank  Balance, 

General  Fund   38,922  76 

Commercial  National  Bank  Balance, 

Secretary's  Fund   500  00 

Disbursements  1894    585,848  61 

  -  $631,250  81 

Respectfully  submitted, 

J.  A.  M.  MORETON, 

Auditor, 
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ASSESSMENT  1894-95. 
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It  will  be  seen  by  the  foregoing  table  that  there  is  a 
decrease  of  $20,946  from  the  assessment  of  1893. 

This  is  caused,  first,  by  assessments  amounting  to  $7,828 
being  taken  from  the /oils  because  of  being  metered. 

The  principal  cause,  however,  was  the  reduction  in  the  rates 
made  by  the  Board  April  11th,  to  take  effeot  July  1st,  which 
were  as  follows: 

Additional  closets  to  first,  reduced  from  $2.00  to  $1.00. 

Charge  on  stationary  wash  tubs  of  $2.00,  for  private 
families,  abated  entirely. 

Additional  families  over  first  family  in  same  house  and 
supplied  through  one  faucet,  to  be  reduced  from  $5.00  to  $3.00. 

By  a  careful  inspection  of  the  rolls,  this  reduction  was 
estimated  to  be 

On  closets   $4,200  00 

On  wash  tubs   5,226  00 

On  families   10,812  00 

Total  $20,238  00 


Upon  the  basis,  therefore,  of  what  was  left  on  which  to 
make  assessments,  there  was  really  an  increase  of  $7,120. 

The  increase  of  95  families  shows  that  the  city  did  not 
exactly  stand  still  under  the  effects  of  hard  times. 
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WATER  WORKS  BONDS, 


;  table  shows  the  whole  history  of  the  bonded 
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water  rate  payers,  and  also  for  the  willingness  with  which  they 
have  performed  their  arduous  duties. 

A  position  in  the  water  office  is  usually  regarded  as  "a  soft 
snap/'  but  if  any  one  will  spend  a  few  hours,  or  days,  in  our 
"bee  hive"  and  see  the  amount  of  work  these  officials  perform, 
and  the  hours  each  day  that  they  devote  to  it,  the  contrary 
fact  will  become  very  apparent. 

All  of  which  is  respectfully  submitted. 

L.  N.  CASE, 
General  Superintendent  and  Secretary. 


REPORT  OF  SUPERINTENDENT  OF  GATES. 


Detroit,  January  2,  1895. 
L.  N.  Case,  Oen'l  Superintend***  and  Secretary  Detroit  Water  Work*: 

Dkab  Sib — Io  compliance  with  your  request,  I  respectfully 
present  for  your  consideration  my  report  of  Gates  examined 
and  repaired,  together  with  a  statement  of  gate  wells  built 
and  well  covers  adjusted  to  conform  to  a  new  pavement  or 
grade,  also  repairs  made  to  sewers  that  were  necessarily  cut 
into  by  the  operations  of  pipe  laying. 

WELLS  BUILT  IN  1894. 

100  by  contractor  Goodenow,  $1,584.82;  covers,  $597.84  $2,189  16 

445  by  Detroit  Water  Works,  (day  work)  7,845  78 

551  wells.   Total  $8,527  M 

172  well  covers  adjusted  and  19  sewers  repaired  $  910  56 

The  well  covers  heretofore  used  are  not  adjustable  to  the 
grade  of  the  street,  only  by  adding  to  or  removing  the  brick 
work  of  well,  which  is  costly  and  annoying,  as  it  is  difficult 
to  get  to  do  it  as  promptly  as  we  would  wish,  I  therefore 
suggest  that  an  adjustable  well  cover  be  used  which  would 
obviate  the  difficulty  and  expense,  if  one  is  found  practicable. 
I  have  already  designed  a  model  of  a  cover  which  will,  I  think, 
answer  the  requirements,  and  whioh  I  have  submitted  to  you 
for  examination. 

In  this  connection,  however,  I  would  respectfully  recom- 
mend that  in  future  wells  be  built  only  over  gates  that  are  in 
paved  streets  and  out  of  order,  as  in  unpaved  streets  the  grade 
is  not  well  established,  or  a  deep  ditch  may  be  on  each  side,  in 
which  case  an  iron  box  will  answer  every  requirement. 
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While  on  the  subject  of  gate  wells,  I  would  say  that  the 
examination  of  the  large  gates  has  disclosed  the  fact  that 
many  of  the  timbers  covering  the  wells  built  over  them  are 
very  much  decayed  and  consequently  unsafe.  During  the 
latter  part  of  1894,  I  removed  the  timbers  and  built  brick 
arches  over  five  of  the  worst  ones,  and  as  soon  as  the  season 
opens  for  work  in  the  spring,  I  would  suggest  that  the 
remainder  be  put  in  good  and  safe  condition. 

About  the  middle  of  last  August,  I  was  ordered  by  you  to 
examine  all  the  gates  in  the  system  and  to  repair  such  as  were 
oat  of  order.  As  the  operating  of  gates  is  one  of  the  most 
serious  and  important  da  ties  to  be  performed  in  a  water 
works,  it  was  with  considerable  trepidation  on  my  part  that  I 
undertook  its  performance.  I  sent  out  two  gangs,  one  east 
and  one  west  from'  Woodward  avenue,  both  of  them  to  work 
north  from  the  river  to  the  gates  south  of  the  upper  42-in.  and 
30-in.  in  Can  field,  Calumet  and  Buchanan,  and  from  Vinewood 
to  8t  Aubin  avenues. 

This  somewhat  extensive  district  apparently  has  lately 
received  but  little  attention,  so  far  as  gates  are  concerned,  as 
oar  examination  disclosed  a  large  number  either  broken,  shut, 
or  not  conforming  to  the  established  uniformity  as  to  size  of 
head  of  spindle,  etc.  I  therefore  proceeded  to  repair  them  as 
fast  as  possible,  as  this  district  is  densely  built  up,  and  in 
which  there  are  a  large  number  of  wood-working  establish- 
ments and  lumber  yards;  but  severe  cold  weather  in  November 
compelled  a  cessation  of  this  work,  as  the  ground  was  soon 
frozen  to  a  depth  of  18  or  20  inches,  but  we  are  at  the  present 
time  repairing  gates  that  are  in  wells,  and  cleaning  the  snow 
and  ice  from  over  the  main  gates. 

Below  please  find  a  statement  of  gates  that  have  been 
examined,  repaired,  etc.,  up  to  Deo.  31st. 


Whole  number  examined  and  tested  2,689 

In  good  order  2,188 

In  good  order,  but  shut   128 

Broken  and  shut   171. 

In  bad  order   257  2.689 
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Opened  

Repaired  and  opened. 

Repaired  

To  be  repaired  

In  good  order  


128 
171 
169 
88 
2,188 


2.689 


Discontinued  8  gates  and  set  2  new  ones. 

These  have  been  reported  to  the  Extension  and  Engineering 
Departments. 

Our  work,  examining  gates,  discloses  a  large  percentage  of 
decayed  wood  boxes,  and  some  iron  ones  that  are  filled  with 
sticks,  stones,  etc.,  or  not  up  to  grade. 

To  be  able  to  work  a  gate  properly,  it  is  imperative  the  box 
should  be  clear,  and  to  clean  them  out  the  box  must  be  dag 
up.    What  has  been  done  in  this  will  be  found  below. 

Decayed  wood  boxes   107 

Iron  boxes  filled  up   19 

Wood  boxes  replaced  with  iron   & 

Iron  boxes  cleaned  out   19 

Iron  boxes  set  to  grade   58 

Cost— labor,  gates  and  boxes  $1,156  24 

All  of  which  is  respectfully  submitted, 


JOHN  BRIDGE. 


REPORT  OF  THE  CIVIL  ENGINEER. 


January  26,  1895, 
To  the  Honorable  Board  of  Water  Commieeionere  of  the  City  of  Detroit  : 

Grktlxmen~— In  conformity  with  the  regulations  governing 
this  Department,  the  Civil  Engineer  presents  for  your  considera- 
tion the  following  annual  report :  • 

The  work  of  the  year  just  past  has  been  so  intimately 
connected  with  that  of  .1893  that  the  two  must  be,  in  a 
measure,  considered  together.  While  it  is  the  province  of  the 
various  heads  of  departments  to  consider  parts  of  our  system, 
the  Civil  Engineer  has  to  deal  with  it  in  its  entirety. 

Scientifically,  our  system  is  regarded  as  a  machine,  of  which 
the  intake  conduits,  the  boilers,  the  engines,  the  distribution 
system,  the  fire  hydrants,  even  the  plumbing  and  fixtures  in 
the  buildings  of  our  consumers  are  but  parts  of  a  complete 
whole.  The  purpose  of  every  machine  is  to  do  work  or  to 
transform  energy.  Our  machine  changes  the  latent  powers  of 
the  fuel  to  the  active  forces  of  the  jets  of  water  that  flow  from 
oar  penstocks.  In  every  machine  there  are  certain  losses  of 
operation  which  render  it  impossible  to  get  back  as  much 
energy  as  is  put  in,  and  it  is  the  effort  of  the  designer  to 
reduce  these  losses  to  as  small  an  amount  as  possible.  The 
quotient  obtained  in  dividing  the  work  extracted  by  that  put 
into  a  machine  is  called  its  efficiency. 

The  theoretically  perfect  machine  would  be  so  adjusted 
that  every  part  should  work  with  its  maximum  efficiency  at  the 
same  time.  In  practice,  it  often  happens  that  this  is  impos- 
sible, and  in  water  works  construction  especially  we  frequently 
find  that  when  one  part  of  the  machine  is  affording  maximum 
economy,  another  part  may  be  working  at  its  worst.  For  every 
machine,  simple  or  complex,  there  will  be  certain  conditions  of 
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operation  which  will  produce  maximum  efficiency,  and  any* 
variation  from  these  conditions  will  result  in  diminished 
economy.  The  work  of  machines  is  usually  measured  by  the 
foot-pound,  which  is  the  amount  of  energy  expended  in  raising 
one  pound  of  matter  one  foot  high  against  the  force  of  gravity. 
The  losses  in  a  water  works  system  may  be  classed  under  two 
heads:  losses  due  to  overcoming  the  elevations  of  the  territory 
supplied,  and  losses  due  to  frictional  resistances  in  the  pipes. 
The  former  will  change  only  with  the  quantity  of  water 
elevated,  while  the  latter  will  also  be  affected  by  the  velocity  of 
flow.  In  our  system,  during  the  past  year,  less  than  one-half  of 
the  work  done  by  the  engines  was  delivered  to  the  consumer* 
in  a  form  to  be  utilized.  Of  the  quantity  lost,  which  ranged 
from  about  45  per  cent,  to  65  per  cent,  of  the  whole,  a  nearly 
constant  portion,  averaging  about  86  per  cent,  of  the  whole, 
was  used  in  overcoming*the  elevations  of  the  system,  while  the 
remainder,  averaging  16  per  cent,  of  the  whole,  was  consumed 
by  friction.  As  we  cannot  change  the  location  of  the  city,  the 
work  expended  in  the  former  case  cannot  be  reduced,  exoept 
by  lessening  the  consumption  of  water,  but  the  losses  due  to 
the  latter  cause  may  be  decreased  within  certain  limit*,  by 
proper  modifications  and  manipulations  of  the  distribution 
system,  though  they  can  never  be  wholly  eliminated. 

In  order  to  thoroughly  understand  the  investigations  em* 
bodied  in  this  report,  it  is  necessary  that  the  sources  of  tbe 
information  and  the  method  of  utilising  it  be  explained.  To 
begin  with,  the  work  that  our  engines  have  to  do  is  to  take  the 
water  from  the  level  of  its  surface  in  the  pump  wells  and 
elevate  the  necessary  quantity  to  such  a  height,  or  give  to  it 
such  a  pressure,  as  will  enable  it  to  flow  to  the  points  at  which 
it  is  consumed,  and  have  remaining  a  sufficient  head  or  pressure 
for  the  purposes  of  its  use.  At  the  engines  an  hourly  record 
is  kept  of  the  quantity  of  water  pumped — measured  by  pistoo 
displacement — and  of  the  pressure  pumped  against.  Wheo 
these  quantities  are  multiplied  together,  the  product  measures 
the  work  done  by  the  engines.  It  is  therefore  seen  that 
increasing  either  the  pressure  pumped  against  or  the  quantity 
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pumped  increases  the  work,  and  that  as  much  work  is  required 
to  pamp  one  million  gallons  of  water  against  fifty  pounds 
pressure  as  to  pump  two  million  gallons  against  twenty-five 
pounds  pressure.  There  is  also  kept  a  record  of  the  quantity 
of  fuel  consumed,  and  by  dividing  the  work  done  as  deduced 
above  by  the  number  of  gallons  of  oil  burned,  the  work  per 
gallon  of  oil  is  obtained.  From  this  it  may  be  determined 
which  engine  or  which  boilers  or  what  method  of  burning  gives 
the  best  results. 

For  the  purpose  of  obtaining  the  amount  of  work  that  our 
system  is  delivering  to  the  consumers,  as  well  as  to  have 
notice  of  any  localities  deficient  in  pressure,  there  have  been 
established  at  various  points  about  our  system,  mainly  in  fire- 
engine  houses,  pressure  gauges  connected  to  our  mains,  from 
which  readings  are  recorded  every  hour.  Each  gauge  is  then 
taken  as  representing  a  district,  whose  area  is  determined  by 
the  topography  and  the  arrangement  of  our  mains.  If  now 
the  pressure  on  each  gauge  be  multiplied  by  the  area  of  its 
district,  and  the  sum  of  the  products  so  obtained  be  divided  by 
the  sum  of  the  areas,  the  result  will  be  an  average  pressure  for 
the  city.  The  locations  of  the  several  gauges  are  shown  by 
the  double  circles  on  the  map  opposite  page  52.  In  these 
investigations  for  want  of  a  more  accurate  basis  of  computa- 
tion it  has  been  assumed  that  the  consumption  of  water  is 
uniform  throughout  the  area  of  our  city.  Owing  to  the  situa- 
tion of  our  pumping  plant  with  reference  to  the  center  of  the 
system,  from  which  it  appears  that  about  the  same  quantity  of 
water  will  be  consumed  between  the  works  and  the  place  of 
maximum  consumption,  as  will  be  consumed  beyond  the  latter 
point,  and  because  the  distance  from  the  engines  to  the  center 
of  the  district  of  maximum  consumption  is  very  nearly  a  mean 
between  the  distances  to  the  centers  of  the  districts  east  and 
west  of  it,  the  above  assumption  may  be  shown  to  be  reason- 
ably accurate  as  regards  total  or  average  results.  On  this 
assumption,  if  now  the  quantity  of  water  pumped  be  multi- 
plied by  the  average  pressure  above  obtained,  the  product  will 
be  the  Usable  Work  of  the  system,  or  that  which  may  be  utilized 
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for  the  purposes  of  the  consumer.  Further,  if  the  elevation  of 
each  gauge  above  the  river  be  multiplied  by  the  area  of  its 
district  and  the  sum  of  these  products  be  divided  by  the  sum 
of  the  areas,  the  quotient  will  be  the  mean  or  average  elevation 
of  the  system ;  and  when  the  quantity  of  water  pumped  is 
multiplied  by  this  mean  elevation,  the  product  is  the  Work  of 
Elevation.  If,  from  the  total  work  of  the  engines,  the  sum  of 
the  Usable  Work  and  the  Work  of  Elevation  be  subtracted,  the 
remainder  will  be  the  work  expended  in  overcoming  frictional 
resistances.  In  making  the  computations  for  the  data  herein, 
the  work  of  the  engines  has  been  figured  for  two  periods  each 
day,  and  these  results  together  with  the  gauge  readings  have 
been  averaged  by  weeks. 

Turning  now  to  Plate  I,  page  42,  the  area  included 
between  the  top  irregular  line  and  the  bottom  of  the  plate 
represents  the  work  of  the  engines  for  the  periods  indicated  near 
the  middle  of  the  plate.  The  area  between  the  same  line  and 
the  broken  line  below  it,  represents  the  work  of  overcoming 
friction.  The  area  between  this  broken  line  and  the  full 
jagged  line  next  below,  represents  the  work  of  elevation.  The 
area  between  this  last  jagged  line  and  the  bottom  of  the  plate, 
represents  the  usable  work9  all  upon  the  basis  of  the  work  of 
one  gallon  of  oil.  The  lowest  irregular  line  of  the  plate  shows 
the  mean  temperature,  and  the  irregular  line  next  above  gives 
the  average  number  of  gallons  of  water  consumed  daily. 
Considering  now  the  first  mentioned  line,  the  ordinate*  to  it 
from  the  base  of  the  diagram  give  the  average  daily  work  of 
one  gallon  of  oil  at  the  engines  for  the  various  periods.  Thia 
tine,  it  will  be  noted,  begins  June  1,  1893;  previous  to  that 
time  no  continuous  record  of  the  head  pumped  against  at  the 
i engines  was  kept,  hence  it  is  impossible  to  carry  the  line  back 
of  that  point.  The  first  manipulations  leading  to  the  readjust- 
ment of  the  distribution  under  the  direction  of  your  Engineer 
took  place  in  March,  1893,  and  as  described  in  the  Report  of 
last  year  resulted  in  a  slight  improvement  in  the  oondition  of 
the  system.  No  further  changes  were  made  until  June  20th 
following,  so  that  the  record  of  the  first  twenty  days  of  June 
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may  be  taken  as  a  fair  representative  of  the  period  preceding. 
It  is  seen  at  once  by  the  rise  in  the  top  line  that  after  the 
latter  readjustment,  the  work  performed  by  each  gallon  of  oil 
was  materially  increased.  This  increase  continued  through 
August,  and  in  September  there  is  a  still  further  increase, 
which  is  to  be  accounted  for  by  the  fact  that  two  engines  were 
run  at  full  -capacity  during  the  night  for  most  of  the  month, 
and  the  excess  water  so  pumped  was  wasted  into  the  well. 
Experiments  since  that  time  indicate  that  the  probable  amount 
of  water  so  wasted  was  between  one  and  two  million  gallons 
each  night.  In  October,  owing  to  the  decreasing  consumption 
and  the  colder  weather,  which  latter  required  the  use  of  oil  for 
heating,  the  work  began  to  decrease  and  continued  so  to  do  for 
the  same  reasons,  until  the  close  of  the  year.  About  the  first 
of  January,  1894,  the  pressure  was  increased  on  the  down-town 
system,  and  this,  together  with  a  slight  rise  of  temperature, 
as  shown  by  the  bottom  line  of  the  diagram,  accounts  in  a 
measure  for  the  increased  work  of  the  oil  in  that  month.  In 
February,  extremely  cold  weather  again  lowered  the  line, 
which  the  warmer  temperature  of  March  raised  to  and  above 
the  former  point.  The  same  cause  accounts  for  the  gain  in 
April,  and  in  May  a  slight  increase  in  pressure  and  the  running 
of  the  new  engine  combined  to  produce  a  marked  favorable 
effect.  In  June,  although  the  quantity  of  water  pumped  con- 
siderably increased,  the  fact  that  Engine  No.  4,  the  new 
eagine,  did  not  run,  and  other  undetermined  causes,  reduced 
the  work  of  the  oil.  July  was  the  banner  month  at  the  pump- 
ing station.  The  quantity  of  water  consumed  required  the 
running  of  the  engines  much  of  the  time  at  their  most 
economical  rates,  and  the  same  conditions  seem  to  have  held  in 
August,  so  that  the  drop  in  the  line  for  the  latter  month 
appears  to  be  one  of  those  occurrences  so  frequently  met  with 
in  experimental  work  which  seem  to  baffle  explanation.  A 
part  of  the  difference  may  be  explained  by  the  fact  that 
Engine  No.  4  ran  in  July  a  portion  of  the  time  and  not  at  all 
in  August,  but  beyond  this  no  reason  is  apparent.  In  Septem- 
ber, Engine  No.  4.  again  ran  and  a  more  even  demand  for 
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water  assisted  in  bringing  the  efficiency  to  near  its  maximum. 
-Cooler  weather  and  a  decreasing  consumption,  causing  the 
engines  to  be  run  at  less  economical  rates,  together  with  the 
idleness  of  Engine  No.  4  during  most  of  both  months  combined 
to  lower  the  line  by  successive  steps  in  October  and  November. 
The  working  of  the  new  engine,  which  ran  more  than  thirty 
days  out  of  the  thirty-five  credited  to  December,  accounts  for 
the  increased  economy  with  which  the  year  closed. 

From  the  foregoing  it  appears  that  the  running  of  Engine 
No.  4  tends  to  greatly  reduoe  the  fuel  bill.  A  closer  examina- 
tion of  the  records  shows  that  when  two  engines  are  running 
and  doing  equal  amounts  of  work,  if  Engine  No.  4  is  one  of 
them,  the  fuel  consumed  is  nearly  20  per  cent,  less  than  when 
it  is  not.  This  means  that  if  all  our  engines  were  as  economical 
as  the  n^w  one,  our  fuel  bills  would  be  only  about  60  per  cent, 
of  what  they  are  at  present.  The  cost  of  fuel  for  1894  was 
#29,283.00.  During  the  year  Engine  No.  4  has  run  less  than 
one-fourth  of  the  time.  If,  while  running,  it  caused  a  saving 
of  20  per  cent,  the  total  saving  due  to  it  would  be  5  per  cent, 
of  the  year's  fuel,  so  that  if  it  had  not  run  at  all  the  fuel  bill 
would  have  been  over  $30,000.00.  A  saving  of  40  per  cent, 
of  this  would  amount  to  $12,000.00,  which  at  4  per  cent,  is  the 
interest  on  $300,000.00.  This  sum  would  be  "just  about 
sufficient  to  replace  the  three  old  engines  and  their  boilers,  and 
if  this  were  done  the  saving  in  fuel  would  pay  the  interest  on 
the  investment,  leaving  the  proceeds  of  the  sale  of  the  old 
machinery  as  clear  gain.  It  will  be  noted,  however,  that  during 
the  greater  part  of  the  year  one  engine,  in  addition  to  the  new 
one,  is  sufficient  for  the  demand.  Such  an  additional  engine 
could  be  obtained  and  housed  for  about  $125,000.00.  The 
interest  on  this  at  4  per  cent,  would  be  $5,000.00.  By  such  an 
arrangement  a  saving  in  fuel  of  about  $10,000.00  per  year 
would  be  effected,  leaving  a  net  gain  of  $5,000.00  per  year 
after  the  interest  on  the  investment  is  paid  to  apply  on  the 
cost. 

Referring  again  to  Plate  I,  page  42,  the  ordinates  to  the 
fall  irregular  line  about  the  middle  of  the  diagram,  measured 
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from  the  bottom  of  the  plate  represent  the  average  daily  Usable 
Work  of  one  gallon  of  oil  at  the  indicated  periods,  beginning 
with  January,  1893.  It  will  be  noted  that  there  is  an  abrupt 
increase  in  this  work  in  February,  the  cause  of  which  is  not 
wholly  apparent  from  the  information  at  hand.  From  Febru- 
ary to  August  there  is  a  steady  gain  in  the  work  of  the  oil, 
due  partially  to  the  warmer  weather  and  to  the  manipulations 
of  the  system  in  March  and  June  before  mentioned,  as  well  aa 
to  some  changes  in  the  methods  of  burning  the  oil.  In  August 
the  rise  is  to  be  accounted  for  largely,  if  not  wholly,  by  the 
completion  of  the  Michigan  avenue  twenty-four-inch  line. 
The  record  for  September,  from  the  explanations  previously 
given,  is  erroneous  as  to  the  Usable  Work,  for  a  part  of  the 
water  figured  as  used  was  in  reality  wasted  at  the  engines,  and 
if  a  correction  were  made  for  this  it  would  bring  the  line  for 
the  month  to  about  the  same  position  as  that  of  the  month 
preceding,  which  would  be  in  entire  harmony  with  other 
data.  The  October  line  shows  an  increase  in  the  Usable  Work 
over  August,  due  to  the  completion  of  the  Park  street  exten- 
sion, and  the  fact  that  less  water  being  pumped,  the  frictional 
losses  were  less,  and  consequently  the  pressure  on  the  distribu- 
tion, though  not  on  the  engines,  was  increased.  In  November 
the  decreasing  friction  tended  to  more  than  compensate  for  the 
colder  weather  and  reduced  pumping,  and  the  line  rises  above 
that  of  October.  It  will  here  be  noted,  that  while  the  Usable 
Work  of  the  system  per  gallon  of  oil  has  increased,  the  work  at 
the  engine*  has  decreased.  This  is  due  to  the  decrease  in  fric- 
tional resistances.  The  increasing  colder  weather  in  December 
1- n used  the  line  of  Usable  Work  to  fall  with  that  of  the  work 

f  the  engines.  In  January,  February,  March,  April  and  May, 
i  mM,  the  fluctuations  in  the  lower  line  are  but  the  reflections 
<>f  those  of  the  upper  line.  In  June  increasing  consumption 
increased  the  friction,  and  hence  reduced  the  head  over  the 
i  it y,  ho  that  the  Usable  Work  was  decreased  for  the  month,  and 
utill  further  fell  in  July  and  August,  when  the  maximum 

luuntity  of  water  was  pumped.  It  is  worthy  of  notice,  that 
while  the  work  of  the  oil  at  the  engines  was  not  materially 
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greater  in  June  and  July,  1894,  than  in  the  same  months  of 
1893,  the  Usable  Work  shows  a  very  decided  increase  which  can 
only  be  accounted  for  by  the  improvement  of  the  distribution 
system.  September,  October,  November  and  December,  on 
account  of  decreasing  consumption  and  reduced  friction,  show 
gains  in  the  Usable  Work,  and  close  the  year  with  an  increase 
of  48  per  cent,  since  the  beginning  of  1893.  Comparing  June, 
'94,  with  June,'93,  there  appears  an  increase  in  the  Usable  Work 
per  gallon  of  oil  consumed  of  28  per  cent.,  of  which  5  per  oent. 
was  at  the  engines,  and  23  per  cent,  in  the  distribution.  Com- 
paring December,  '94,  with  Deoember,  '93,  there  is  a  gain  of 
18  per  cent.,  of  which  1  per  cent,  was  at  the  engines,  and  1 1 
per  cent,  in  the  distribution.  Again,  comparing  the  system  at 
times  of  maximum  consumption,  July,  '94,  and  July,  '93,  shows 
an  increase  of  over  19  per  cent.,  of  which  7  per  cent,  is  at  the 
engines  and  12  per  cent,  in  the  distribution  system.  Now, 
comparing  the  frictional  areas  for  the  several  months  of  1894 
with  those  of  1893,  it  will  be  seen,  that  in  every  case,  except 
July,  the  friction  has  been  decreased,  and  that  it  was  not 
decreased  in  July  was  due  to  the  enormous  quantity  of  water 
forced  through  our  system  during  that  month.  The  entire 
work  of  the  system,  by  weeks,  for  1894,  is  shown  by  Plate  II, 
page  46.  These  results  reflect  great  oredit  upon  the  manage- 
ment at  the  pumping  station,  and  had  it  not  been  for  the 
cordial  co-operation  of  the  Chief  Engineer  such  satisfactory 
ones  could  not  have  been  obtained. 

The  operations  which  have  led  to  these  improvements  in 
our  distribution  system  were  partially  described  in  the  Report 
of  last  year.  The  continuation  of  the  work  this  year  has 
embraced  the  caring  of  about  one  hundred  and  fifty  pre-exist- 
ing dead  ends,  the  making  of  over  thirty  connections  between 
mains  previously  crossing,  but  not  connected,  the  laying  of  a 
sixteen-inch  cross-town  line,  with  ten-inch  and  eight-inch 
branches  in  the  northern  part  of  the  city,  and  a  twelve  and 
ten-inch  line,  with  eight-inch  branches  connecting  the  Mullett 
street  and  the  Watson  street  mains  ;  all  of  which  construction, 
including  that  of  1893,  except  the  connections,  and  mains  less 
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than  eight  inches  in  size,  is  shown  by  broken  lines  on  the  map 
opposite  page  52.  There  has  further  been  completed,  daring 
the  year,  under  your  Engineer's  supervision  the  laying  of  the 
ten-inch  main  for  the  supply  of  Belle  Isle  Park,  the  laying  of 
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an  eight  and  six-inch  extension  in  the  township  of  Grosse 
Pointe,  to  the  grounds  of  the  Detroit  Driving  Club,  and 
beyond  to  the  Marshland  road,  and  in  the  township  of  Ham- 
tramck,  a  six-inch  extension  on  the  Norris  Plank  Road  to 
Forest  Lawn  Cemetery.  Some  changes  in  the  strainers  of  the 
intake  conduits,  and  in  the  strainer  wells  at  the  pumping 
station,  as  well  as  some  alterations  in  the  suction  conduit  of 
the  new  engine,  were  also,  in  part,  carried  on  under  his  direc- 
tion, all  of  which  come  more  properly  in  the  reports  of  other 
departments. 

An  investigation  into  the  conditions  of  flow  in  our  distri- 
bution, demonstrated  that,  at  the  period  of  minimum  consump- 
tion, the  average  head  expended  in  overcoming  the  frictional 
resistances  of  the  entire  system  was  a  little  less  than  eight  per 
cent,  of  the  whole  head  pumped  against,  and  at  times  of 
maximum  draught  this  was  increased  to  thirty  per  cent.,  while 
the  average  for  the  year  has  been  about  sixteen  per  cent.  Of 
this,  in  all  cases,  two-thirds  is  lost  in  that  part  of  the  system 
east  of  Mt.  Elliott  avenue.  The  frictional  loss  between  the 
engines  and  Mt.  Elliott  avenue  is  greater  than  that  from  Mt. 
Elliott  avenue  to  the  intersection  of  Grand  River  avenue  and 
Sixteenth  street.  The  existence  of  these  conditions,  together 
with  the  fact  that  if  one  of  the  two  forty-two-inch  mains  now 
conveying  the  water  to  the  city  should  be  disabled,  the  other 
would  be  inadequate  to  protect  the  city  in  case  of  fire,  or  even 
to  supply  the  full  domestic  requirements,  led  to  the  recom- 
mendation of  an  additional  force-main  from  the  pumping 
station,  which  is  to  unite  with  the  present  system  at  the  inter- 
section of  Champlain  and  Chene  streets,  thus  providing  for  a 
stronger  flow  of  water  through  the  Mullett  street  thirty-inch 
main  and  its  branches  in  the  district  midway  between  the 
former  upper  and  lower  mains.  Owing  to  the  demands  for 
increased  pressure  in  the  business  portions  of  the  city,  the 
former  low  service  has  been  practically  done  away  with  east 
of  Sixth  street,  so  that  no  gates  are  now  kept  closed  in  the 
system  except  those  along  the  130-foot  contour  line  running 
northwest  from  the  intersection  of  Bagg  and  Sixth  streets,  as 
shown  on  the  map  opposite  page  52. 
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We  now  come  to  the  consideration  of  the  water  consumed. 
This  at  some  periods  of  the  year  is  very  intimately  affected  by 
the  temperature,  and  also  at  certain  times  by  the  amount  of 
moisture  precipitated  from  the  atmosphere.  While  during  the 
spring  and  fall  the  effect  of  the  temperature  is  insignificant*  it 
becomes  more  noticeable  when  the  mercury  rises  above  55  deg., 
Fahr.,  or  falls  below  the  freezing  point  In  the  former  cage 
the  consumption  is  increased  by  lawn  and  street  sprinkling, 
and  in  the  latter  by  consumers  leaving  the  fixtures  open  in 
order  that  the  water  may  be  kept  in  motion  and  thereby  pre- 
vented from  freezing  in  the  service  pipes.  During  the  cold 
weather,  as  might  be  expected,  the  precipitation  has  no  very 
apparent  effect  on  the  consumption,  but  during  the  hot  months 
a  rain  or  hail  storm  will  very  materially  decrease  it.  To  con- 
sider these  effects  more  closely,  refer  to  Plate  III,  page  49,  in 
which  the  ordinates  measured  from  the  base  of  the  diagram  to 
the  top  line  show  the  quantity  of  water  consumed  during  the 
twelve  hours  from  7  a.  m.  to  7  p.  m.,  and  ordinates  to  the  sec- 
ond line  represent  the  consumption  during  the  twelve  hours  of 
the  night  preceding.  The  lowest  irregular  line  gives  the  mean 
daily  temperature,  and  the  small  cross-hatched  areas  at  the  bot- 
tom show  the  amount  of  precipitation.  Following  the  lines  of 
consumption  on  the  plate  and  neglecting  Sundays  which  are 
marked  S,  it  is  seen  that  the  fluctuations  of  the  day  and  night 
consumption  follow  very  dosely  the  variations  of  temperature. 
The  effect  of  rain  may  be  especially  noted  on  June  10,  July  lo 
and  U0,  August  0  and  September  3  to  9,  in  all  of  which  cases 
the  change  of  temperature  was  slight.  A  consideration  of  the 
effect  of  the  storm  on  July  20  gives  an  idea  of  the  quantity  of 
water  that  may  be  used  for  sprinkling  and  like  purposes.  The 
difference  in  consumption  between  Thursday,  July  19,  and 
Saturday,  July  £1,  due  almost  entirely  to  the  storm  of  July  20, 
and  resulting  fall  of  temperature,  was  nearly  eleven  million 
gallons.  An  a  rain  would  not  be  likely  to  affect  any  other 
consumption  than  that  for  lawn  and  street  sprinkling  and  cooling 
purposes  this  quantity  must  be  very  nearly  the  amount  so  used. 
Eleven  million  gallons  is  nearly  half  the  daily  capacity  of  the 
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new  engine,  is  more  than  one-third  of  the  entire  average  daily 
ransincpxioii  daring  some  of  the  spring  and  fall  months,  is 
neary  row-ninth  of  our  entire  pumping  capacity,  and  is  equal 
eriire  average  daily  consumption  that  would  be  required 
-:r      £>=w^:*c  and  manufacturing  purposes  if  there  were  no 

TV  tiftct  of  cold  weather  is  shown  at  the  extreme  right  of 
i^ram  where  comparing  the  consumption  of  Saturday, 
when  the  mean  temperature  was  just  at  freezing,  and 
of  the  Saturday  following  when  the  mercury  averaged  about 
IS  vi^tvu*  above  xero,  Fahr.,  we  find  a  difference  of  ten  million 
gallons  in  the  consumption  of  the  twenty-four  hours.  There 
»  thi*  distinction  between  these  two  excesses:  the  former  is 
mjunly  added  to  the  day  consumption  when  the  system  is  moat 
severely  taxed,  while  the  latter  principally  affects  the  demand 
during  the  night  when  there  is  pumping  capacity  to  spare  and 
90  is  the  less  significant  in  its  effect  upon  the  operation. 

The  small  cross-hatched  areas  along  the  line  of  daily  con- 
sumption in  Plate  III  represent  the  quantity  of  water  supplied 
by  our  works  for  fire  extinguishing.  The  largest  quantity  is 
that  used  on  August  2,  when  occurred  the  Richards1  Mill  fire 
and  a  fire  in  the  Michigan  Central  flour  sheds,  requiring  the 
wrviccs  of  eight  and  five  engines  respectively;  the  total 
amount  used  in  these  two  fires  being  about  two  million  gallons. 

The  variations  in  the  yearly  consumption  by  seasons  are 
shown  in  Plate  IV,  Figs.  1  and  2,  page  51.  In  Fig.  1,  ordinate* 
measured  from  the  base  of  the  diagram  to  the  upper  irregular 
line  represent  the  hourly  consumption  of  water  during  the 
week  of  maximum  demand,  that  beginning  July  34  ;  the 
ordinate*  to  the  lower  irregular  line  represent  the  hourly  supply 
during  the  week  of  minimum  demand  in  the  spring.  In  Fig. 
2  the  upper  irregular  line  gives  the  hourly  consumption  during 
the  week  of  maximum  usage  in  the  winter,  and  the  lower  line 
Unit  for  the  minimum  week  of  the  year,  beginning  Dee,  18, 
Krom  these  diagrams  it  is  seen  at  onoe  that  the  maximum 
hourly  consumption  in  the  summer  is  a  little  more  than  twice 
the  minimum  in  the  same  season,  and  that  in  the  spring  and 
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fall  the  former  is  slightly  less  than  two  times  the  latter,  wi 
during  the  winter,  the  minimum  may  rise  to  three-foortl 
the  maximum. 

From  the  fact  that  the  hourly  consumption  between 
and  four  o'clock  in  the  morning  averages  half  as  muoh  as 
greatest  hourly  quantity  used  in  the  day  for  three-foi 
the  year,  and  in  those  seasons  when  there  is  no  especial 
for  night  usage,  it  is  very  evident  that  there  must  constai 
be  a  vast  quantity  of  water  running  to  waste  from  our  syi 
either  through  defective  construction,  or  the  oare)essn< 
consumers,  or  both.    Just  what  this  waste  really  amouni 
can  only  be  approximated,  but  the  fact  stands,  that 
900,000  gallons  is  the  least  quantity  registered  in  one  h< 
during  the  past  two  years. 

The  per  capita  consumption  for  the  year  1894  has  fi 
below  that  of  last  year,  aud,  on  the  basis  of  the  number 
consumers,  is  less  than  that  of  1892,  and  is  therefore  at 
lowest  point  reached  since  Detroit  attained  the  unenvial 
distinction  of  wasting  more  water  per  inhabitant  than 
other  large  city  in  the  world.     The  causes  of  the  d 
from  last  year's  consumption  are  to  be  found  very  largely 
the  milder  winter  of  1894,  and  iu  the  introduction,  by  tk 
Chief  Engineer  at  the  Pumping  Station,  of  a  devioe  for  avoi< 
ing  the  necessity  of  wasting  water  at  the  engines  at  thoi  *"fot 
times  when  two  engines  pump  too  much,  and  one  engine  nd  r-R 
enough,  for  the  demand.     The  consumption  for  Jannarj 
February  and   March,   1893,  exceeded   that  of  the  tan  5^ 
months  for  1894  by  over  four  hundred  and  forty  million  gal  p 
Ions.     The  saving  at  the  engines  appears  to  have  average  T~ 
about  a  million  gallons  a  day  for  half  of  the  year.   The  oom 
bined  effect  of  these  causes,  amounting  to  a  per  capita  redoo-! 
tion  of  about  six  gallons  per  day,  was  in  part  counteracted! r 
by  the  extremely  hot  and  dry  weather  of  July  and  August, 
that  the  reduction  in  the  daily  consumption  is,  as  eisewb 
shown,  only  about  four  gallons  per  inhabitant. 
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added  greatly  to  the  utility  of  the  records  of  our  syttea. 


The  work  of  the  Draughting  Room  during  the  year  baa^ 
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fall  the  former  is  slightly  less  than  two  times  the  latter,  w| 
during  the  winter,  the  minimum  may  rise  to  three-fourths 
the  maximum. 

From  the  fact  that  the  hourly  consumption  between 
and  four  o'clock  in  the  morning  averages  half  as  muoh  as 
greatest  hourly  quantity  used  in  the  day  for  three-fourthi  ^ 
the  year,  and  in  those  seasons  when  there  is  no  especial  re; 
for  night  usage,  it  is  very  evident  that  there  must  coastal 
be  a  vast  quantity  of  water  running  to  waste  from  our  systi 
either  through  defective  construction,  or  the  carelessness  of 
consumers,  or  both.    Just  what  this  waste  really  amount* 
can  only  be  approximated,  but  the  fact  stands,  that 
900,000  gallons  is  the  least  quantity  registered  in  one  ha 
during  the  past  two  years. 

The  per  capita  consumption  for  the  year  1894  has  fa 
below  that  of  last  year,  and,  on  the  basis  of  the  number 
consumers,  is  less  than  that  of  1892,  and  is  therefore  at  I  ~~~~~~ 
lowest  point  reaohed  since  Detroit  attained  the  unenvia 
distinction  of  wasting  more  water  per  inhabitant  than  ai 
other  large  oity  in  the  world.     The  causes  of  the  decrel  TvJjjJ 
from  last  year's  consumption  are  to  be  found  very  largely  £ 
the  milder  winter  of  1894,  and  in  the  introduction,  by  I 
Chief  Engineer  at  the  Pumping  Station,  of  a  devioe  for  avo  \  / 
ing  the  necessity  of  wasting  water  at  the  engines  at  tlM 
times  when  two  engines  pump  too  much,  and  one  engine  I  fS  m 
enough,  for  the  demand.     The  consumption  for  Janual  fesJ- 
February  and   March,   1893,  exoeeded   that  of  the 
months  for  1894  by  over  four  hundred  and  forty  million  g 
Ions.     The  saving  at  the  engines  appears  to  have  averaal  J 
about  a  million  gallons  a  day  for  half  of  the  year.   The  04 
bined  effect  of  these  causes,  amounting  to  a  per  capita  redl 
tion  of  about  six  gallons  per  day,  was  in  part  countered 
by  the  extremely  hot  and  dry  weather  of  July  and  August, 
that  the  reduction  in  the  daily  consumption  is,  as  elsewhj 
shown,  only  about  four  gallons  per  inhabitant. 

The  work  of  the  Draughting  Room  during  the  year 
added  greatly  to  the  utility  of  the  records  of  our  sysM 
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About  one-half  of  the  city  is  now  mapped,  nearly  two  thou- 
sand drawings  having  been  added  daring  the  year,  making  a 
total  of         three  thousand  street  intersections  platted  and 
bound  for  reference.     Besides  this,  the  office  has  furnished 
working  plans  and  drawings  of  "  shut  offs "  for  the  laying  of 
nearly  forty  miles  of  pipe  during  the  season.     The  force  has 
consisted  of  the  Chief  Draughtsman  and  three  assistants,  one 
of  whom  has  been  employed  nearly  the  entire  time  correcting 
our  own  and  the  assessor's  maps.    The  many  errors  and 
omissions  found  in  the  field  notes  and  foremen's  reports  of 
previous  construction,  has  led  recently  to  the  transfer  to  this 
Department  of  the  keeping  of  all  such  records,  and  a  marked 
improvement  is  already  noticeable.    The  record  of  pipeage,  as 
published  at  the  end  of  this  report,  has  been  considerably 
rearranged  since  last  year.     Pipe  in  east  and  west  alleys  is 
now  to  be  looked  for  under  the  heading  of  the  street  next 
north,  and  pipe  in  north  and  south  alleys  west  o(  Woodward 
avenue  will  be  found  with  the  street  next  east,  while  in  those 
east  of  Woodward  avenue  it  will  be  found  with  the  street 
next  west;  hence,  the  alleys  adjacent  to  Woodward  avenue 
will  be  found  with  that  street.     A  very  few  exceptions,  and 
only  in  cases  of  diagonal  streets,  have  been  made  to  the 
above  rule.     The  Boulevard  pipeage  should  now  be  looked 
for  under  the  head  of  the  street  with  which  the  portion  in 
question  is  in  line;  and,  finally,  all  pipeage  is  read  from  west 
to  east,  or  from  south  to  north. 

In  closing  this  report,  it  is  pleasing  to  testify  to  the  cordial 
and  hearty  co-operation  that  has  been  tendered  me  by  all  my 
associates.  Thanks  are  due  to  the  officer  in  charge  of  the 
local  station  of  the  United  States  Weather  Bureau,  and  to  the 
several  City  Departments,  for  many  courtesies  and  valuable 
information  during  the  past  year. 

All  of  which  is,  gentlemen,  very  respectfully  submitted. 

G.  S.  WILLIAMS, 

Civil  Engineer. 
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REPORT  OF  SUPERINTENDENT  OF  METERS  AND  INSPECTION. 


Detboit,  January  2,  1805. 

To  the  Board  of  Water  Commiuionert : 

Gentlemen — In  oomplianoe  with  the  roles  and  regulations 
of  your  honorable  body,  I  herewith  report  the  work  done  in 
the  Meter,  Inspeotion9  Service  Cooks  and  Repairing  Leaks 
Departments  during  the  year  1894. 

The  following  tables  show  the  number  of  meters  placed, 
the  number  removed,  and  the  total  number  in  servioe  Decem- 
ber 81st,  1894: 

Placed  in  1894. 


8IZE8. 

 1        '  J 

Total  number  placed  during 

1 

m  las 

to  |    *      »        •  6 

t  rs» 

Removed  in  1894. 


Service  connections  discontinued 

Premises  vacant  

For  repairs,  and  replaced  with  other 


Too  small  for  required  supply. 
Too  largo  for  required  supply. . 


8IZE8. 


Km.j*4m.  1  to.  lHt 


Si  I 

I 

15 


S  I 

a 


l 

is 


i! 

6' 
10 
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Meters  in  Service  Jan.  1,  1896. 


55 


SIZES. 


Kin. 

Kin. 

1  in. 

IK  In. 

Sin. 

Sin. 

4  in. 

Sin. 

Total 

1,812 

60S 

6S6 

86 

119 

68 

98 

9 

9,679 

Placed  during  the  year, ) 

SOT 

and  in  set-rice  Jan.  1,  V 

887 

196 

78 

89 

28 

6 

8 

9 

Ttotal  number  in  aerrice  Jan. { 

1,548 

877 

808 

194 

148 

88 

99 

4 

8,186 

The  following  tables  show  the  kind  and  sizes  of  meters 
placed  daring  the  year,  also  those  removed: 


Placed  in  2894. 


KIND. 

SIZES. 

868 
8 

Kin.. 

188 
1 
1 

1  in. 

l«in. 

9  in. 

Sin. 

4  in. 

Sin. 

Total 

78 

a 

19 
1 

48 

1 
9 

98 

S 

4 

9 

S6S 
8 
IS 
4 
1 
95 
9 

1 

1 
1 
95 
1 

9 

1 

897 

188 

94 

49 

81 

S 

5 

9 

799 

Removed  in  189 % 


SIZES. 

KIND. 

Kin. 

Hi*. 

1  in. 

IKin. 

9  in. 

8  in. 

4  in. 

Total 

88 

18 

11 
9 

8 

8 

1 

74 
8 

6 

1 

S 

9 

1 

9 

9 

1 

1 

9 

1 

7 

8 

1 

4 

4 

1 

5 

Trident.  

8 

8 

SO 

18 

91 

10 

8 

1 

9 

115 
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The  following  table  shows  the  total  number  of  meters  in 
service,  and  the  different  kinds  and  sires,  also  indicators 
attached  to  hydraulic  elevators: 

In  Sendee  Jan.  1,  1895. 


8IZE8. 


Hi* 

1,447 

as 
t  { 

14 

9 
SI 

17 


Kin. 


1,540 


lln.  IK  In. 

485  i  106 
47  11 

44  a 


m  i  ass 


its 


104      44  |     18  I  4 

18  '  9  1  4  |.  .. 
11  i      8  '  8 


a!. 

1 .. 


148 


1*8 
74 


S 

1 
1 
1 
• 

8.188 


Metere  in  Stock. 


KIND. 


Thompson  

Crown  

Rmwej  

Wonhmffton.. 
Union  R0U17 . 

Trident   

Neptann  


SIZES. 


lln.  Ittin.  tin. 1  8 In    41a.  Tfc*ml 


8 

1  , 
8  . 

J  i- 

0 ;. 
...J. 

1  I' 


1 


8  .      8  1 


Tool*  and  Material  en  hand. 

Valuation  of  meters  in  stock  January  1,  1805   $990  00 

Valuation  of  material  on  hand  January  1.  1805   171  14 

Valuation  of  tools  January  1,  1895   877  06 

Valuation  of  horses,  wagons,  bicycles,  etc,  January  1, 1805,  451  00 


$3,001  to 
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Metere  in  Service. 

Valuation  of  meters  in  service,  Jan.  1,  1894   $77,571  87 

Deduct  10  per  cent,  for  depreciation  in  value   7,757  18 

$69,814  69 

Add  amount  expended  during  the  year  for  meters  placed. . .     17,918  54 

$87,728  28 

Less  stock  on  hand  Jan.  1, 1895   2,091  20 

Total  valuation  of  meters  in  service  Jan.  1,  1895   $85,687  08 

Cost  of  material  used  in  repairing  meters  in  1894    $126  22 

Cost  of  labor  in  repairing  meters  in  1894.   908  25 

Total  cost  of  repairs   $1,029  47 


Summary  of  total  amount  expended  in  meter  department  for 
the  years  1889  to  1894,  inclusive: 


1860 

1880 

1891 

1892 

1808 

1894 

Total 

Xeton  

Sopt  and  labor 
Material,  tools, 

Mght,  haul- 
tag,  etc  

Hone,  wagon. 

$11,176  00 
1,784  10 

687  as 

98  06 

$18,700  00 
8,510  57 

2,988  14 

406  97 

$6,601  66 
4,841  49 

878  99 

197  11 

$12,871  82 
8,269  17 

2,182  98 

244  08 

647  24 

$6,987  48 
8,960  48 

1,660  88 

166  12 

184  60 

$8,824  08 
6,672  20 

1,888  01 

201  18 

888  07 

$64,669  88 
89,008  01 

10,108  66 

1,814  61 

1,114  81 

Total.... 

$18,644  41 

$80,601  68 

$12,418  14|$28^S66  84 

$17,967  86 

$17,918  64 

$116,106  87 

Six  hundred  and  seven  meters  have  been  placed  during  the 
past  year,  and  412  of  them  at  the  request  of  the  consumer, 
showing  that  the  meter  is  being  looked  upon  at  the  present 
time  with  much  favor,  rather  than  with  fear  and  distrust  as 
was  the  case  when  they  were  first  introduced,  and  they  cer- 
tainly will  continue  to  increase  in  favor  as  the  benefits  derived 
from  their  use,  both  to  the  consumer  and  the  water  department, 
becomes  more  generally  known. 

We  have  now  a  total  of  3,186  meters  in  service,  and  are 
deriving  the  same  satisfactory  results  as  in  former  years. 
They  are  the  greatest  "  leak  detectors  "  known  to-day,  and  it 
requires  no  effort  on  our  part  to  have  leaks  repaired  on  metered 
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connections,  as  the  consumer  is  only  too  glad  to  have  an  oppor- 
tunity of  reducing  his  water  bill  when  he  knows  how  to 
accomplish  it 

In  metering  the  public  buildings,  hospitals,  charitable  insti- 
tutions, etc.,  during  the  past  season,  we  have  found  the  source 
of  an  immense  consumption  of  water,  and  without  doubt  a 
large  proportion  of  it  is  needless  waste.  For  instance,  the 
consumption  at  the  City  Hall  is  2,493,900  &tkmm  aw  sMafek, 
or  nearly  8,000  barrels  per  day.  The  Eastern  and  Western 
markets  consume  1,500,000  gallons  per  month,  an  amount  thai 
would  seem  to  be  far  in  excess  of  any  reasonable  demand.  On 
one  of  the  school  buildings  the  meter  showed  a  consumption  of 
2,112,000  gallons  the  first  month  it  was  in  service,  and  the 
same  school  consumed  only  436,500  gallons  last  month,  show- 
ing a  reduction  of  1,676,500  gallons,  the  effect  of  paying-  by 
meter  measurement.  There  are  64  school  buildings  metered, 
and  although  the  reduction  has  not  been  in  the  same  propor- 
tion in  every  instance,  still  it  has  been  large.  There  are  a  few 
still  where  the  consumption  seems  to  be  far  beyond  any  reason 
therefor.  The  High  School,  for  instance,  1,800,000  gallons, 
Houghton  School,  1,225,000,  and  Tappan  School,  1,500,000 
gallons  monthly,  at  least  four  times  as  much  as  there  is  any 
possible  necessity  of  using. 

The  consumption  in  the  different  hospitals  is  enormous  in 
comparison  with  what  they  should  use  legitimately.  Take  the 
"  Harper,"  for  an  illustration,  an  institution  containing,  on  an 
average,  150  persons,  and  their  consumption  the  first  month 
after  placing  meter,  was  2,812,500  gallons,  which  is  a  daily 
per  capita  consumption  of  625  gallons,  and  at  the  regular  rate 
would  amount  to  over  $1,100  per  annum,  being  more  than  the 
Water  Works  receive  from  all  the  charitable  institutions  in 
the  city.  If  the  balance  of  the  city — with  the  free  and  unre- 
stricted use  of  water,  should  use  it  in  the  same  proportion — 
estimating  the  population  at  250,000 — there  would  have  to  be 
pumped  into  the  mains  daily,  156,250,000  gallons  for  family 
purposes  alone,  and  to  that  would  have  to  be  added  the  amoont 
used  in  stores,  factories,  livery  stables,  saloons,  breweries, 
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etc.,  which  would  be  very  nearly  as  much  more  (as  experience 
has  shown  such  places  have  been  the  most  reckless  in  the  waste 
of  water),  making  upwards  of  300,000,000  gallons  daily,  or 
about  three  times  the  capacity  of  the  present  works.  Their 
daily  per  capita  rate  in  December  was  447  gallons,  a  per  capita 
redaction  of  78  gallons.  Grace  Hospital,  with  an  average 
number  of  185  persons,  during  26  days  in  November,  used 
1,925,250  gallons,  being  548  gallons  per  day  for  each  person. 
Their  per  capita  rate  in  December  was  491  gallons,  being  a 
reduction  of  57  gallons. 

The  oity  pays  $1,000  per  year  for  all  water  used  for 
charitable  purposes,  an  amount  that  was  fixed  several  years 
ago,  when  such  institutions  were  less  numerous,  and  not  nearly 
so  pretentious  as  many  of  them  are  at  present,  and  as  the  most 
of  them  are  not  altogether  charitable,  I  should  think  the 
Water  Works  should  receive  an  amount  equal  to  the  cost  of 
furnishing  the  water,  whether  the  city  or  the  institutions 
themselves  pay  for  it,  but  in  any  event,  there  should  be  a 
limit  to  their  consumption,  and  the  only  practicable  way  that 
I  can  see  to  arrive  at  it,  is  to  have  a  stated  price  for  a  stated 
quantity;  let  the  price  be  the  smallest  consistent  amount,  but 
whatever  it  is,  it  will  have  a  tendency  to  stop  the  waste,  as 
there  will  then  be  an  incentive  to  look  after  the  leakage. 
Without  something  of  the  kind  is  done,  the  extravagant  con- 
sumption will  still  continue. 

The  meter  has  demonstrated  that  the  enormous  use  of 
water  in  many  of  the  public  and  charitable  institutions  is 
largely  in  excess  of  their  legitimate  uses  or  necessities,  and  it 
seems  as  though  on  such  places  as  your  honorable  body  furnish 
water  without  charge,  the  quantity  should  be  limited  to  a 
reasonable  allowance,  and  all  over  that  to  be  paid  for  at  the 
regular  rates.  It  could  be  arrived  at  by  comparing  their  con- 
sumption during  the  time  the  meter  was  in  position  and  when 
the  occupants  were  supposed  or  expected  to  pay  for  the 
amount  consumed;  said  consumption  would  probably  be  about 
what  they  ought  to  use  legitimately,  which  is  much  less  than 
what  it  has  been  since  they  have  understood  that  the  water 
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would  be  furnished  without  charge.  For  instanoe,  why  should 
Mt  Elliott  Cemetery  consume  204,750  gallons  in  October  and 
572,250  in  December?  If  they  were  obliged  to  pay  for  all 
they  used  over  200,000  gallons  monthly  (which  is  an  exorbit- 
ant quantity),  they  would  probably  oonfine  their  consumption 
to  that  amount,  and  by  so  doing,  the  Water  Works  would 
save  272,000  gallons  per  month  in  this  one  inatanoe  alone. 
Elm  wood  Cemetery  consumed  1,228,250  gallons  in  November, 
and  very  nearly  1,000,000  gallons  in  December,  the  necessities 
of  which  I  am  unable  to  explain. 

Police  headquarters  consumed  262,500  gallons  in  July  and 
448,500  gallons  in  October,  and  421,500  gallons  in  November. 
The  only  explanation  for  the  large  increase  since  July  is  the 
fact  that  then  they  had  to  pay  for  the  water,  and  since  that 
time  it  has  been  free. 

The  Elmwood  Ave.  police  station  consumed  108,750  gallons 
in  July  and  214,500  gallons  in  December,  very  nearly  double, 
when  from  the  very  nature  of  things,  it  should  have  been  much 
less  in  December,  than  it  was  in  July.  All  of  which  proves* 
that  to  stop  waste  effectually,  there  must  be  a  charge  for  the 
quantity  consumed,  which  never  fails  to  produce  the  desired 
results. 

The  works  are  still  pumping  about  140  gallons  daily  per 
capita.  On  metered  premises — that  is  private  families  with  all 
modern  fixtures  such  as  baths,  closets,  etc. — the  average  quan- 
tity consumed  daily  per  capita  is  about  50  gallons,  that  is  on 
single  houses,  and  in  modern  fiats  where  from  eight  to  twenty- 
four  families  take  water  through  one  meter,  the  consumption 
is  only  40  gallons.  Tenement  houses  where  there  are  no  fixtaras 
except  the  ordinary  hydrant,  the  consumption  is  1 7  gallons,  so 
that  for  family  use  the  quantity  pumped  ought  not  to  exceed 
on  an  average  over  36  gallons  daily  per  capita.  Basing  our 
population  at  250,000,  it  shows  that  9,000,000  gallons  daily 
would  supply  the  oity  for  family  purposes,  were  the  wast* 
reduced  to  a  minimum.  Very  nearly  all  of  the  business  places 
are  metered,  and  as  they  show  a  consumption  of  about  5,000,000 
gallons  daily,  to  which  may  be  added  1,000,000  gallons  for 
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small  stores,  factories,  etc.,  not  metered,  it  appears  that  about 
16,000,000  gallons  would  be  a  fair  estimate  for  the  daily 
supply  of  the  city,  instead  of  from  31,000,000  to  52,000,000 
gallons,  as  we  hare  been  pumping. 

The-  resolution  passed  by  your  honorable  body  allowing 
hose  connections  placed  outside  of  the  meter,  so  that  lawn 
sprinkling  should  be  free,  as  is  the  case  with  an  metered  water, 
is  causing  some  friction.  In  some  cases  the  laWn  is  hardly 
large  enough  to  be  called  by  that  name,  and  at  the  same  time 
is  situated  behind  the  house,  or  on  the  side,  where  by  attaching 
a  hose  it  can  be  taken  into  the  barn  for  carriage  washing  and 
all  uses  about  the  premises,  6uch  as  flushing  closets,  washing 
windows,  etc.  While  the  majority  will  be  perfectly  honest, 
and  use  it  for  lawn  purposes  only,  there  are  some  who  think 
that  public  property  is  legitimate  picking,  and  do  not  hesitate 
or  allow  their  conscience  to  prevent  them  from  keeping  their 
meter  bills  at  the  minimum  amount  each  month. 

The  expense  for  the  care  of  meters  increases  in  proportion 
to  the  number  in  service.  One  thing  that  has  caused  us  much 
trouble  has  been  the  changing  of  the  street  mains  in  different 
localities  from  smaller  to  larger  ones.  The  water  being  shut 
off  in  the  main  pipes  changes  the  current  in  the  locality  in 
which  they  are  operating,  sending  it  in  a  different  direction, 
thereby  stirring  up  the  sediment  in  the  pipe  which  is  drawn 
into  the  service  connections,  and  not  only  stopping  the  meter, 
but  often  the  whole  service  pipe  is  filled  with  it.  By  the  use 
of  the  large  "Smith-Topping  Machine"  purchased  last  season, 
many  of  the  connections  can  now  be  made  under  pressure,  and 
the  above  difficulty  will  be  obviated  to  a  large  extent.  Another 
cause  of  trouble  has  been  the  hemp  packing  that  has  been 
allowed  to  get  into  the  pipes  while  the  joints  were  being  calked. 
It  has  been  the  means  of  shutting  off  the  supply  of  water 
on  many  metered  and  un metered  service  connections,  which 
has  caused  much  annoyance  and  expense  in  removing  it.  Some 
of  our  wooden  wells  that  were  built  five  or  six  years  ago  are 
beginning  to  decay,  and  where  they  are  outside  of  the  lot  line, 
we  are  obliged  to  replace  them  with  brick,  as  the  Board  of 
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Public  Works  will  not  allow  any  more  wood  pat  in.  It  cost* 
*  little  more  to  nee  brick,  bat  in  the  end  it  will  bare  been  a 
good  investment,  as  they  will  require  no  farther  attention  for 
many  yean.  At  present,  nearly  all  meters  are  plaoed  at  the 
request  of  the  consumer,  and  he  is  obliged  to  boild  the  well  in 
case  one  is  necessary,  so  that  in  the  future  our  only  expense 
for  wells  will  be  to  replace  those  we  have  already  built,  and  at 
a  time  when  we  had  to  force  the  placing  of  the  meter. 

INSPECTION. 

The  five  leak  examiners  have  made  55,603  examinations 
daring  the  last  year,  and  reported  4,163  leaks,  3,890  of  which 
were  repaired  within  the  time  given  for  same,  and  273  were 
ordered  shut  off  for  failure  to  make  the  necessary  repairs. 

The  percentage  of  leaks  to  number  of  examinations  made 
was  7.48,  being  a  slight  reduction  compared  with  the  year 
1893,  when  it  was  7.77  per  cent 

In  many  places  the  water  is  found  running  continually,  for 
which  different  excuses  are  given;  at  this  season  of  the  year  the 
principal  one  is  to  prevent  freesing,  something  that  it  set  ins 
almost  impossible  to  prevent  by  any  other  means  than  a  meter, 
for  although  fair  promises  are  made  to  the  examiner  to  prevent 
him  ordering  the  water  shut  off,  the  moment  his  back  is  turned 
the  water  is  running  again  in  the  majority  of  cases. 

The  increased  pressure  on  the  mains  has  caused  many  leaks, 
owing  largely  to  old  and  worn  out  service  pipes  which  have 
been  in  the  ground  for  many  years.  Being  of  a  lighter 
grade  than  what  is  being  used  at  the  present  time,  they  are 
giving  away  under  the  increased  pressure,  and  it  will  probably 
be  a  source  of  considerable  trouble  for  some  time  to  come,  an 
there  are  many  of  the  old  connections  which  will  have  to  be 
replaced  with  stronger  service  pipes  in  the  near  future,  espe- 
cially so,  if  there  is  any  further  increase  of  pressure. 

Where  leaks  are  discovered,  the  occupant  is  given  a  stated 
time  to  make  the  necessary  repairs,  and  at  the  expiration  of 
the  time  the  premises  are  examined  again.  If  repairs  are 
not  made,  the  water  is  ordered  shut  off,  unless  there  is  some 
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good  reason  for  not  doing  so.  In  most  oases,  however,  the 
repairs  are  promptly  made,  as  will  be  seen  by  the  small  number 
ordered  shut  off,  the  percentage  being  6£  of  the  wbtle  number 
of  leaks  reported. 

In  addition  to  the  foregoiag  work,  the  examiners  read 
about  2,700  jaatn  *aoh  month,  and  deliver  all  of  the  meter 
tfk,wrth  the  exception  of  a  few  in  the  outskirts  of  the  city, 
which  are  delivered  by  the  service  cooks  inspectors. 

SERVICE  CONNECTIONS. 

Two  thousand  and  sixty-seven  service  connections  have 
been  made  during  the  past  year,  consisting  of  1,327  f-inch, 
693  1-inch,  21  2-inch,  12  3-jnch,  12  4-inoh,  1  6-inch,  and  1 
10-inch,  which  added  to  those  previously  inserted  makes  a 
total  of  47,559  service  connections  in  the  city  on  January  1, 
1895.  In  addition  to  the  above  we  have  inserted  989  $-inch 
and  485  1-inch  service  cooks  for  the  Iron  Pipe  Department  on 
streets  where  the  old  mains  have  been  discontinued  and  larger 
ones  put  in  their  places.  In  such  cases  we  have  been  obliged 
to  connect  all  of  the  old  service  pipes  to  the  new  mains,  making 
a  total  of  1,424  service  cocks  inserted  for  the  Iron  Pipe 
Department. 

All  service  cocks  are  now  inserted  with  the  Muehler  tap- 
ping machines  which  were  purchased  in  1893,  the  necessities  for 
which  were  fully  explained  in  my  last  annual  report.  These 
machines  insert  the  oock  with  a  screw  or  thread,  and  with  their 
use  the  old  drive  cock  has  been  entirely  abandoned.  We 
were  under  the  impression  that  the  "drive  cocks"  were  a 
source  of  large  waste,  as  such  a  large  percentage  of  them  were 
supposed  to  be  leaking,  but  upon  examination  of  several  of  the 
old  mains  that  were  exposed  during  the  past  season,  prepara- 
tory to  changing  them,  and  while  they  were  under  pressure, 
the  writer  examined  many  of  the  connections  and  was  surprised 
to  find  so  few  of  them  leaking;  and  on  keeping  a  record  from 
July  12  to  August  30,  we  find  that  there  were  462  old  service 
cooks  taken  out,  only  three  of  which  were  leaking,  a  little 
over  six-tenths  of  one  per  cent.    However  the  Muehler  cock  is 
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a  great  improvement  over  the  other,  as  there  is  no  possibility 
of  them  being  blown  oat  with  an  increase  of  pressure  or  from 
any  other  cause  whatever. 

There  have  been  one  2-inch,  three  4-inch,  one  6-inch  and 
one  10-inch  service  connections  made  for  as  many  different 
manufacturing  institutions  4to  furnish  water  for  automatic  fire 
sprinkler*,  and  there  being  no  charge  for  water  used  for  fire 
purposes,  acting  under  instructions  from  the  General  Superin- 
tendent, I  have  required  the  parties  making  such  connection  to 
sign  an  agreement  wherein  said  service  is  to  be  kept  separate  and 
independent,  to  be  used  for  fire  purposes  only,  and  that  no  con- 
nection shall  be  taken  therefrom  for  any  other  purpose  whatever, 
and  also  to  permit  a  thorough  inspection  of  the  system  by  the 
Water  Board  or  its  employes  whenever  it  so  desires.  We  have 
nineteen  such  connections  on  premises  where  their  regular  sup- 
ply is  metered  and  taken  from  a  separate  service,  and  in  making 
examinations  at  different  times  we  have  only  found  one  instance 
where  the  fire  service  had  been  tapped  to  get  water  that  did 
not  pass  through  the  meter;  the  proprietor  however  claimed 
that  it  was  done  innocently  by  their  engineer,  who  was  not 
familiar  with  the  premises,  or  with  the  agreement  they  had 
signed,  and  I  have  no  reason  to  doubt  that  such  was  a  fact. 
Nevertheless,  as  the  "automatic  fire  sprinkler"  is  getting  to  be 
quite  popular,  it  is  something  that  will  demand  considerable 
attention  in  the  future. 

We  still  derive  the  same  satisfactory  results  from  the  use 
of  the  " Smith  Tapping  Machine"  for  making  large  connec- 
tions under  pressure.  The  largest  connection  we  have  made 
thus  far  was  a  10-inch  on  the  42-inoh  main  for  an  automatic 
fire  sprinkler  put  in  by  the  Detroit  8tove  Works,  and  the 
machine  worked  to  perfection,  making  the  cut  in  sixty  minutes, 
which  was  considered  good  work,  it  being  the  first  connection 
larger  than  a  6-inoh  that  we  have  made  with  it.  If  we  had 
been  obliged  to  make  this  connection  the  old  way  we  would 
have  been  compelled  to  shut  off  the  42-inch  main  in  that 
locality,  which  of  itself  would  have  been  quite  a  task,  beeidea 
the  inconvenienoe  it  would  have  caused  a  large  number  of  water 
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takers;  then  after  catting  the  pipe  the  enormous  quantity  of 
water  to  remove  before  the  joint  could  be  leaded  would  have 
been  a  task,  the  dimensions  of  which  would  have  been  exceed- 
ingly large,  all  of  which  was  avoided  by  said  machine. 

The  following  statement  will  show  the  receipts  and  dis- 
bursements in  the  Service  Cocks  Department  during  the  year 
1894: 


Receipts  for  service  cocks   $5,281  00 

Receipts  from  plumbers'  licenses   608  15 

Receipts  from  old  service  cocks   117  81 

Received  from  Park  and  Boulevard  Commissioners..  817  88 
Miscellaneous   1  00 

  $6,825  84 

Total  expense  Service  Cocks  Department   $0,497  81 

Less  labor  of  inspectors   8,891  02 

  6,106  29 


•  Balance  to  credit  of  service  cocks   $219  05 


The  following  table  shows  the  duties  performed  by  the 
Inspectors  of  New  Work  during  the  year  1894: 
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In  ackAtlon  to  the  foregoing  work,  the  inspectors  have 
devoftcf  much  time  to  locating  and  making  a  record  of  all  stop- 
beies  throughout  the  city.  They  are  taking  new  measure- 
ments, as  there  has  been  so  much  changing  and  subdividing 
of  lots  since  the  beginning  of  our  record,  that  in  many 
instances  we  find  the  location  not  properly  recorded,  and  when 
the  box  happens  to  be  covered  up,  it  takes  much  valuable  time 
to  find  it,  especially  so  in  case  of  bursted  pipes.  As  stated 
in  a  former  report,  "It  necessitates  the  utmost  vigilance  to 
keep  the  stop-boxes  exposed  to  view.  Sidewalks  being  re- 
paired, new  one  s  built,  or  change  of  grade  in  street,  alley,  or 
lot,  the  tendency  is  to  pay  very  little  attention  to  the  stop-box, 
and  it  is  usually  covered  up,  as  the  majority  of  property 
owners  can  see  very  little  use  for  it  until  there  is  an  urgent 
request  to  shut  off  the  water  on  account  of  bursted  pipes, 
when  they  have  a  forcible  reminder  of  its  necessity."  Not 
only  that,  but  during  the  last  year  there  have  been  13,729 
places  reported  to  be  shut  off  for  non-payment,  besides  984 
to  be  shut  off  for  vacancy,  showing  the  need  of  keeping  the 
boxes  in  sight  at  all  times.  A  duty  that  will  always  exist, 
will  be  that  of  seeing  that  they  are  kept  in  proper  condition, 
and  as  there  about  are  50,000  of  them  at  present,  one  can 
readily  see  that  it  will  require  much  time  and  watchfulness  on 
the  part  of  the  inspectors  in  giving  them  the  necessary  atten- 
tion. 

The  increase  of  work  in  this  Department  necessitated  the 
appointment  of  two  more  inspectors,  said  appointments  being 
made  by  your  honorable  body  in  November  last.  There  are 
now  eight  inspection  districts  to  correspond  with  the  assessors, 
so  that  eqph  asgetfgor  has  an  inspector  to  attend  to  that  portion 
of  the  work  that  comes  directly  under  his  control,  something 
that  saves  considerable  friction,  as  formerly  one  inspector 
received  orders  from  two  assessors,  and  at  times  the  orders 
were  somewhat  conflicting,  as  both  assessors  occasionally 
wanted  the  inspector  at  the  same  time,  all  of  which  is  remedied 
by  the  present  division. 
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PLUMBER8  AND  PLUMBING. 

We  have  had  very  little  trouble  with  the  plumbers  of  late, 
as  the  majority  of  them  follow  very  cheerfully  the  rules  and 
regulations  governing  their  work. 

The  rule  adopted  by  your  honorable  body  requiring  all 
plumbers  to  pass  an  examination  beforq  the  Board  of  Plumb- 
ing Examiners,  and  produce  a  certificate  from  the  Board  of 
Health,  as  to  their  competency,  before  a  license  would  be 
granted  them  from  this  office,  created  some  friction,  as  a  num- 
ber of  plumbers  who  had  previously  received  a  license  failed 
to  pass  a  successful  examination,  and  therefore  we  oould  not 
grant  them  a  permit  to  do  plumbing.  However,  as  they  were 
allowed  to  appear  before  the  examiners  several  times,  the  most 
of  them  finally  succeeded  in  getting  a  certificate,  and  thoee 
who  did  not,  the  money  they  paid  for  their  licenses  was 
returned  to  them,  and  they  were  obliged  to  go  out  of  the 
business. 

Owing  to  the  amount  of  work  done  by  apprentices,  we  find 
that  first-class  plumbers  need  fully  as  much  watching  as  the 
poorer  ones,  and  that  is  why  I  think  that  a  rigid  inspection  of 
all  plumbing  (by  thoroughly  competent  inspectors),  both  as  to 
material  and  workmanship,  would  produce  the  desired  results* 
The  most  of  the  plumbers  have  succeeded  in  squeesing  through 
an  examination,  and  getting  a  certificate,  but  after  all  it  doe* 
not  make  good  plumbers  of  them.  Being  obliged  to  tear  out 
their  work,  when  not  properly  done,  and  do  it  over  again,  is  a 
splendid  educator,  and  after  doing  it  a  few  times,  they  will 
either  do  good  work,  or  go  out  of  the  business,  either  of  which 
ought  to  be  satisfactory. 
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TABLE  showing  the  number  of  taps  made,  and  the  different  sizes,  in  eaoh  ward  during  the  year  1894; 

also  those  discontinued. 
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TABLE  SHOWING  NUMBER  OP  8ERVICE  CONNECTIONS  IN 
USE  JANUARY  lax,  1895. 


Sizx  or  Coxmecnox. 


No.  at  Added  Dmrox  Total 
1808.     ix  18*4.  rixrKD  i 


1  44  °   

2  44  44   

3  44  44   

4  44  44   

6  M  "   

8  44  44   

10  44  4  4   

♦Wood  pipe  !  8,105 


I         1  * 

Less  error  in  wood  pipe  estimate   2,5*G 


35  028 

1.324 

10,221 

603 

120 

17 

107 

1  8 

73 

17 

8 

2 

2 

1 

8,105 

! 

48,657 

2,064 

137 
115 
•0 
5 
2 
1 

003  1  2.502 


Aggregate   1  47,55V 


REPAIRING  LEAKS. 

The  General  Superintendent  placed  this  department  under 
my  control  last  July;  since  that  time  we  have  had  no  serious 
leaks  to  contend  with.  Daring  the  year  there  have  been  eleven 
breaks  reported  in  the  main  pipes,  two  of  them  were  in  the  30- 
inch,  one  in  the  24-inch,  two  in  the  6-inch,  five  in  the  4 -inch,  and 
one  in  the  3-inch,  all  of  which  were  repaired  without  difficulty. 
There  were  also  found  38  leaking  joints,  seven  of  which  were 
in  the  42-inch,  three  in  the  30-inch,  five  in  the  24-inch,  one  in 
the  16-inch,  one  in  the  10-inch,  fourteen  in  the  6-inch,  six  in 
the  4-inch,  and  one  in  the  3-inoh  mains.    Sixty-seven  street 


•Maay  years  ago  there  was  an  estimate  made  of  the  amjfber  of 
tious  attached  to  the  wood  mains,  as  previous  to  that  time  there  was  ao  reoarf 
of  the  Dumber  of  such  connections.  Since  the  estimate  was  made,  however, 
has  been  a  record  kept  each  year  of  the  number  added,  and  also  those 
During  the  last  year  all  wood  mains  have  been  taken  out,  aad  wtth  them  SSS 
connections,  leering  V,5G8,  which  number  must  have  been  aa  error  m 
original  estimate,  aad  will  therefore  have  to  be  deducted  from  the  total 
shown  in  our  last  Annual  Report,  making  (after  adding  those 
ISM)  a  total  of  47,  M©  service  connections  la  use  oa  January  1st*  II 
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gates  were  reported  leaking,  and  were  repaired  as  follows  : 
One  24-inch,  one  1 0-inch,  three  8-inch,  twenty-nine  6-inch, 
twenty-eight  4-inch,  and  five  3-inch.  One  new  6-inch  gate 
was  set  to  take  the  place  of  one  that  could  not  be  repaired. 

Numerous  leaks  have  been  reported,  which  after  being 
located,  have  been  found  to  be  on  service  connections,  when 
they  have  either  been  shut  off  at  the  stop-box  or  at  the  main, 
as  the  necessities  required,  and  then  turned  over  to  the  owner 
or  occupant  for  repairs. 

All  complaints  of  "  bad  water  "  have  been  given  immediate 
attention.  The  complaints  usually  come  from  localities  which 
get  their  supply  from  a  pipe  with  a  "  dead  end,"  and  on  which 
there  is  a  "  blow-off  gate,"  the  opening  of  which  for  a  short 
time  usually  remedies  the  trouble,  but,  only  temporarily,  for  as 
long  as  we  have  "  dead  ends,"  just  so  long  will  we  get  com- 
plaints of  bad  water,  but  as  the  number  is  gradually  growing 
less,  we  hope  the  time  is  not  far  distant  when  they  will  all  be 
done  away  with,  as  far  as  it  is  possible  to  do  so.  We  have  now 
521  blow-off  gates,  (as  against  667  the  previous  year),  not  ail 
of  which  are  on  "  dead  ends  "  however,  as  many  of  them  are 
permanently  set  at  special  points  along  the  line  of  pipe. 

We  have  had  a  great  deal  of  trouble  in  this  Department 
daring  the  past  season  with  "  hemp "  getting  into  the  service 
pipes,  as  previously  mentioned  under  the  head  of  Meters.  We 
have  had  to  dig  up  fifty-six  service  connections,  sometimes  at 
the  main,  and  at  other  times  under  the  buildings,  as  it  was 
liable  to  wedge  itself  into  the  pipe  at  any  point  between  the 
main  and  faucet  in  the  building.  The  foregoing  trouble  has 
occurred  usually  in  the  immediate  vicinity  of  where  the  Iron 
Pipe  Department  were  laying  pipe,  and  was  caused  by  some  of 
the  men  allowing  the  packing  to  get  into  the  pipe  while  they 
were  calking  the  joints.  As  it  only  occurred  on  some  special 
lines  the  fault  was  discovered,  and  since  that  time  we  have  had 
very  little  trouble  from  that  cause. 

Owing  largely  to  the  efficiency  and  experience  of  our  fore- 
man, Mr.  Wallace,  the  work  in  this  Department  has  been  done 
in  the  most  satisfactory  manner. 
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Attached  to  this  report  are  complete  lists  of  tools  on  band, 
and  an  itemized  account  of  material  in  stock  in  the  Meter,  Ser- 
vice Cocks  and  Repairing  Leaks  Departments  on  the  31st  day 
of  December,  1894. 

In  conclusion  will  say,  that  I  think  the  men  in  the  different 
departments  over  which  I  have  charge,  are  entitled  to  much 
credit  for  the  faithfulness  with  which  they  have  done  tneir  work, 
all  of  them  having  shown  a  desire  to  give  their  best  servioea  to 
the  works,  to  which  they  (the  works)  are  entitled. 

Thanking  your  honorable  body  for  the  very  courteous  and 
considerate  manner  extended  me  upon  all  occasions,  the  fore- 
going report  is  respectfully  submitted. 

T.  R.  PUTNAM, 

Sup't  Mrtert  and  Inipm***, 


REPORT  OF  CHIEF  ENGINEER  AT  PUMPING  WORKS. 


Detroit,  January  1,  1895. 

Ib  the  Board  cf  Water  Commissioners : 

» 

Gentlemen  —  I  have  the  honor  to  submit  the  Engineer's 
report  for  the  year  1894. 

The  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 


YEAR. 


1858  

1853  

1854  

1866  

1856  

1857  

1858  

1850  

1880  

1881  

1868  

1888  

1864    

1865  

1866  

1887  

1868  

I860  

1870  

1871  

1878  

1873  

1ST4  

1875   

1876  .. 

1877  

1878  

1870....  

1880  

1881  

1888  

1881  

1884  

1885   i*. 

1888  

1887   

1888  

1880  

1800  

l»l  

188i  

1808  

1804  


Gallons  or  Water 
Pumfkd. 


235,840,271 

89f,1S4,S05 
007,190,033 
7]?,  001,  BIT 
782,  Jl  J,  58: 
870.030,  IB] 

805.  iw.-res 

9»4,Mfi,t8» 

1,086,798,643 

1 .049. 5 14, 8*7 

U9t,flt>«f9 

■  .  ■  .  :' 

1,806,06(1.008 

fi,3S0.a7fi,«a6 

A  i*'..V  i:\j.4Vii 
4.«l!J,m7,J0 
4,345.713,330 

6,543,1 27,  aw 
G.9H4,»HX1.74:i 
7  m  837,188 
8.5  10,814,110 

o  *\i,Kfmjtt 

10,578,571,254 
13,108,^0.^8 
11,880,1(56,670 
12.«VUH,4SS 
12,120.^44.5$: 
1 2,057.  i»l,83a 
I2.47fl«(il^;! 
1 3,877, 977,  VU8 


Cost  or  Fuel 
Consumed. 


$2,109  87 
2,271  84 
8,826  81 
4,017  44 
8,093  20 
8,866  20 
8,194  16 
4,196  21 
4,414  07 
8.160  96 
4,670  86 
7,647  62 
7,872  89 
9,849  16 
10,121  82 
11,879  28 
11,247  92 
12,718  78 
14,681  06 
17,786  86 
20,288  80 
20,481  71 
21,898  98 
19,882  89 
17,488  72 
10,948  82 
11,219  51 
12,276  60 
16,566  68 
13,166  16 
16,406  99 
19,877  07 
21,341  48 
20,887  24 
85,882  88 
39,568  66 
84,418  81 
31,862  40 
33,826  86 
31,081  40 
27,479  93 
29,283  47 


Average  Daily 
Delivered. 


84MU 

umjm 

1.487.143 
[,806,281 

£.143,774 
tf.H8S.S80 

-'.  I.'  100 

2.72.-.  ^h 

2,B37,80tt 

875, 388 
a,-j77.:.w:i 
8,00ft, 678 
1,r*r7,iU8 
4,611.809 
5,11**498 
0,3<>1. 781i 
7,fl0l,8fifl 

11,527.872 
11,107,499 
11,543,123 

l-J.-i.V4.GW 
1S.172,D80 
17,026,377 
17.261,440 
20,317,334 
ii,fl,Vi,G44 
27,317,311 
S3, 07(5,1107 
38,070,186 
39,307.710 
S6.274.h8H 

33.  mm  i.bW 
34,18'-*.  499 
38,02 1, 855 
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The  following  tables  show  in  detail'  the  work  done  by  each 
engine  each  month  of  the  year. 

ENGINE  No.  1. 


MONTHS. 


January   

February  

March  

April  

May  

June  

July  

August  

September  — 

October  

November  

December  

Total  


Time  run. 


578 
672 
880 
91 
861 
187 
512 
177 
860 
684 
511 
784 

5,014 


Revolu- 
tions. 


876,174 
839,604 
170,708 
47,972 
184,576 
139,601 
888,606 
100,987 
195,805 
881,808 
899.768 
865.704 

8,780,847 


Gallons 

Water. 


42 

52 
84 


112 
Hi 


87  48 

1*     I  178 


ft 

lfl 
80 


88 
176 
!S6 


41-VJ-  U*4 


8,781,844,046 


Gallons  j 

of  OIL  I 

I 

l_ 

56,878  I 
71,486 
84.880 
9,900  , 
88,596  | 
84.690  , 
58.856  I 
88,212  ! 
85.469 
68,850  | 
58,976 
68,678  j 


Co«t  of    |  i^.,- 
Oil  Duty- 


$898  10 
1,160  11 
561  56 
159  89 
584  80 
897  61 
887  46 
841  8H 
549  77 
904  48 
886  68 
969  88 


7? .  CO  |  ■ 
71        :  s* 

7v  iM  M 

7]  WV,^ 

TV  a ; .  ■* 

74jt|jH| 
71  *FFtjtrT 
70>*>1^#4* 

n  «: 

69, 


516,811  ,    $8.118  90 


ENGINE  No.  2. 


January  . . . 
February.., 

March  

April  

May  

June  

July.  ...... 

August  

September 
October.... 
November., 
December . 

Total  


680 

55 

806,886 

419.rt8L764 

55,857 

$877  15 

7l.4ta.42S 

678 

848.686 

55  08 

75.060 

1.808  46 

540 

40' 

889,4.18 

84  52 

45,858 

;S8  21 

78,668,  *31 

485 

849,059 

80  86 

86.697 

489  88 

7l.93h.5m 

852 

45* 

188,888 

82  nt 

87,494 

448  65 

78.654.7111 

895 

55 

887,479 

8fl  84 

89.169 

680  68 

74.83X510 

498 

50 

875,454 

81  2tt 

48,865 

669  56 

74.<ft£.4S4 

744 

404,948 

48     IV  08 

68,778 

1.065  96 

7o,39rt.«7i 

869 

804,988 

881  A  <srV88 

86.666 

568  88 

70.1*4.73* 

840 

184,146 

81  88 

89,717 

460  61 

69.189  tt» 

815 

178.488 

87  6M 

41,848 

640  89 

61.741. 1*> 

78 

89,050 

68,791.100 

8,560 

188  6N 

67.904.880 

5,841 

06 

2,880,889 

8,655,010,184 

497,557 

$7.6»4  98 

ENGINE  No.  3. 


January   

February  

March.  

April  

May   

June  

July  

August  

September 

October  

November  

December  — 


888 

149,806 

.  868,569,000 

864 

146.880 

86-  1K> 

780 

407.546 

71     ^  .  -O) 

i  96 

52,166 

6011 

845.461 

6  i :  *  £*.  -00 

1  481 

80 

855.570 

46  %sA.ai» 

781 

40 

485,891 

78*  <■  00 

,  552 

810.145 

55  i« 

1  482 

8H.VIW8 

42  iW 

812 

167,005 

80     -  00 

4,417 

2.505,885 

4,510,508,000 

85,788  '      $561  06  7l.46S.6tl 


84.764 
97.WW 
11.804  1 
88.487 
61,696  I 
111,542 
78.275 
59,945  I 
45.088  ' 


618,577     $8,749  T* 
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ENGINE  No.  4. 


MONTHS. 

Time  run. 

Revolu- 
tioos. 

Gallons 
Water 

Gallons 

est  r\\\ 

or  uii. 

Coat  of 

r\\\ 
\Jli. 

Duty. 

H. 

M. 

March.  

312 

243,432 

191,094,120 

25.228 

%m  io 

*»y  

648 
118 
961 

20 
45 

580,029 
108,756 
275,877 

455,822,766 
85,373.460 
216,170,945 

54,828 
11,818 
28,988 

882  78 
182  22 
458  16 

July  

September  ... 
October  

168 
72 
91 

661 

8,838 

45* 
50 

40 

162,862 
71,920 
88,040 

638,775 

127,454,170 
56,457,200 
69,111,400 

501,488,875 

17,870 
7,967 
10,398 
68.894 

276  98 
128  49 
160  06 
1,060  10 

November .... 

Total  

2.168,691 

1,702,422.486 

224,916 

$8,549  86 

Aggregate.. 

17,006 

SO 

10,235,702 

18,649,779,605 

1,856,861 

$29,283  47 

Fuel  oil  consumed.  $20,283  47 

Salaries,  engineers  and  firemen   15,874  84 

Consulting  engineer   1,110  00 

Coal  for  pumping  oil   87  90 

Printing  and  stationery   9  14 

Material—rags,  waste,  polish,  etc   815  98 

Material— valves,  gaskets,  etc   346  49 

Repairs,  boilers  and  machinery   218  58 

Lubricants   868  08 

Horse  farrier   3  50 

Harness  and  repairs   6  66 

Horse  feed,  shoeing,  etc   33  88 

Street  car  tickets   11  50 

Expenses  on  electric  light   50  99 

Insurance     400  00 

Car  rental   4  00 

Ice   21  76 


$48,146  11 

Cost  per  million  gallons,  $3.52.  Nos.  1  and  2  Engines  were  run  a 
good  part  of  the  year  with  pumps  single  acting. 

The  tables  show  that  the  water  pumped  during  the  year  is 
13,649,779,605  gallons.  The  total  expense  for  pumping  water 
is  $29,283.47,  making  the  cost  per  million  gallons,  $3.52.  It 
will  be  noticed  that  the  duty  has  fallen  some,  but  this  is 
accounted  for  by  the  additions  to  the  heating  and  lighting 
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The  following  tables  show  in  detail  the  work  done  by  each 
engine  each  month  of  the  year. 


ENGINE  No.  1. 


MONTHS. 

Time 

run. 

Revolu- 
tions. 

Gallons 

Water. 

Gallons 

of  Oil. 

Cost  of 
Oil 

Duty. 

January   

B. 

578 

•T. 

276,174 

427  .air. 

52 

56,878 

$898 

10 

71 

67* 

339,604 

52 

12 

71,486 

1,160 

11 

Til 

March  

880 

170,708 

26 

84 

84,880 

561 

56 

72 

91 

*26 

47.972 

74.  vw. 

56 

9,900 

159 

89 

71 

MUM 

M*y  

861 

80 

104,576 

270, 70*. 

42 

82,596 

524 

80 

79 

167 

05 

139,601 

18  ■; 

78 

24,690 

897 

31 

74 

July  

512 

23 

288,605 

890.4C, 

28 

52.856 

827 

46 

74 

August  

177 

10 

100,937 

76 

22,212 

344 

£ 

70 

September  

800 

10 

195,805 

25 

56 

85,469 

549 

77 

70 

|Sl  J*  7 

634 

10 

821.808 

41 

44 

58,850 

904 

42 

fly 

1*7^40 

November  

511 

40 

299,768 

861.1K1.J12 

58,976 

836 

62 

64,m<* 

724 

10 

866,704 

45\779.*)6 

62,678 

969 

88 

67 

K4.avi 

Total  

5,014 

4ft 

2,780,847 

8,781,844, 

046 

515,811 

$8,118 

90 

ENGINE  No.  2. 


620 

55 

806,826 

419 

N«t.764 

55,867 

$877 

15 

71.SS9 

491 

672 

348.626 

5fl 

V<i,H0H 

75.060 

1.208 

46 

71 

March  

540 

40 

289,438 

34 

132 

45,852 

788 

21 

71 

.m 

April  

425 

249,059 

2C 

136 

26,697 

429 

82 
65 

71 

May   

332 

45* 

183,888 

23 

172 

27,494 

442 

71 

.Hi 

395 

53 

2*7,479 

a 

124 

89.169 

630 

62 

74 

m 

July.  

493 

50 

275,454 

31 

82 

42,865 

669 

56 

74  » 

■6M 

August  

744 

404,948 

4tr 

:  4i,  008 

68,772 

1.065 

96 

7i 

SC9 

September .. . . 

369 

204,982 

« 

►28 

86,666 

568 

3t 

79  i-i 

B 

240 

134,146 

21 

i32 

29,717 

460 

61 

61 

November  

315 

172,488 

27 

*8 

41,848 

640 

89 

61,741 

December  

72 

89.(160 

TV*,  400 

8,560 

182 

6H 

«  UN 

Total  

5,241 

• 

2,880,829 

8,655, 

010,124 

497,557 

$7,864 

98 

ENGINE  No.  3. 


January   288 

February   I  

March.   264 

April   720 

May   '  96 

June   60i) 

July   431  |  20 

August   721 

September....  55ti 

October   432 

November  1  312  i 

December  — 


40 


•I- 


149.205 


146.320 
407.346 
52,166 
343.461 
235.570 
4.,15.H91 
310.143 

1 67.003 


Total   4,417  | ....  |  2,305.835 


968,569,000 

"  66*.  m  <*ri> 

7*<(V*?,»O0 

6*1, W00 
46n.«4tiOO 
7*  00 
3!*,  9*1, 000 
424  .*m,  100 
30!  r*n  f«0 


4,510,508,(00 


85,796 


34.764 
97.H00 
11.304  , 
82,437 
61,696 
111.542 
78,275 
59.943  ' 
45.086 


$561  06  71.466.661 

TUSttMM 
71  "J 

74 
74 

7tM#7rxa» 
TCI.]*:  as 


1  ST 
1  B 

i.rm  90 
1  m 

13 

a 


618,577     $6,749  78 
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ENGINE  No.  4. 


MONTHS. 

Time  run. 

Revolu- 
tions. 

Qallons 
Water 

Qallons 
of  Oil. 

Coat  of 
Oil. 

Duty. 

H.    |  M. 

March  

April  

312 

248,482 

191,094,180 

25,228 

$408  10 

**Y  

648 
118 
261 

20 
45 

580,029 
108,756 
275,377 

455,822,765 
85,878,460 
816,170,945 

54,828 
11,318 
28,988 

882  78 
182  22 
458  16 

July  

September  ... 

168 
72 
91 

661 

2,833 

45* 
50 

40 

80 

162,862 
71,920 
88,040 

638,775 

127,454,170 
56,457,200 
69,111,400 

501,488,875 

17,870 
7,967 
10,388 
68.894 

276  98 
128  49 
160  06 
1,060  10 

November .... 

2.168,691 

1,702,422,485 

224,916 

$8,549  86 

Aggregate.. 

17,006 

10,285,702 

18,349,779,605 

1,856,361 

$89,283  47 

Fuel  oil  consumed.  $29,283  47 

Salaries,  engineers  and  firemen   15,874  34 

Consulting  en gineer   1,110  00 

Coal  for  pumping  oil   87  90 

Printing  and  stationery   9  14 

Material—rags,  waste,  polish,  etc   315  98 

Material— valves,  gaskets,  etc   346  49 

Repairs,  boilers  and  machinery   218  58 

Lubricants   868  08 

Horse  farrier   8  50 

Harness  and  repairs   6  65 

Horse  feed,  shoeing,  etc   33  83 

Street  car  tickets   11  50 

Expenses  on  electric  light   50  99 

Insurance     400  00 

Car  rental   4  00 

Ice   21  76 


$48,146  11 

Cost  per  million  gallons,  $3.52.  Nos.  1  and  2  Engines  were  run  a 
good  part  of  the  year  with  pumps  single  acting. 

The  tables  show  that  the  water  pumped  during  the  year  is 
13,649,779,605  gallons.  The  total  expense  for  pumping  water 
is  $29,283.47,  making  the  cost  per  million  gallons,  $3.52.  It 
will  be  noticed  that  the  duty  has  fallen  some,  but  this  is 
accounted  for  by  the  additions  to  the  heating  and  lighting 
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plants,  the  steam  for  which  is  taken  from  the  old  boilers  and 
hence  affects  the  figured  duty  for  engines  Nos.  1,  2  and  3,  and 
because  during  the  past  year  we  have  only  credited  the  engine* 
with  the  work  actually  performed. 

Our  pressure  has  been  carried  higher  at  this  station  this 
last  year  than  previously,  and  every  foot  in  hight  adds  to  the 
cost. 

In  connection  with  our  lighting  plant,  I  will  say  that  it  is 
being  over-loaded.  If  the  city  lights  could  be  used  to  light  the 
g^rands,  we  would  be  able  to  save  additional  expense  in  the 
lighting  department.  Our  dynamos  are  one  hundred  light 
machines,  and  are  now  loaded  to  one  hundred  and  twenty 
lights. 

Crude  oil  as  fuel  is  clean  and  convenient,  but  like  other 
fuels  it  varies  in  quality,  and  I  am  satisfied  has  not  the  heating 
qualities  as  formerly;  also,  it  is  not  convenient  to  measure.  It  is 
supposed  to  be  sold  at  00  degrees  Fahr.,  and  for  every  change 
of  25  degrees  1  per  cent,  added  or  deducted,  as  the  ease  may 
require.  It  will  readily  be  seen  that  if  metered,  we  would  be 
troubled  with  the  same  difficulty,  but  with  gases  collecting  in 
the  meter  added. 

The  arrangements  which  I  recommended  in  my  last  report, 
so  as  to  convert  our  pumps  from  double  to  single  acting  with- 
out stopping,  was  completed  and  tested  May  13th,  and  proved 
to  be  a  great  improvement,  whioh  has  been  needed  ever  since 
the  reservoir  has  been  discontinued.  We  not  only  save  water 
by  its  use,  but^it  does  not  leave  the  engines  disabled  as  for- 
merly, saying  nothing  of  the  convenience;  but  to  oomplete  its 
efficiency,  I  have  recommended  changing  the  Stevens  cut-off 
for  that  of  the  Sickles,  which  I  expect  will  be  finished  about 
the  10th  of  February.  We  would  then  be  able  to  cut  off  at 
the  point  desired  when  working  our  pumps  single  acting,  and 
would  then  get  the  benefit  of  the  expansion  of  the  steam,  which 
means  the  saving  in  fuel. 

Engines  Nos.  1,  2  and  3  are  in  fair  condition,  although  but 
minor  repairs  have  been  done  to  them  this  last  year. 

Since  removing  weight  from  fly-wheel  of  No.  1  engine, 
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and  balancing  by  placing  weight  in  piston  instead,  the  engine 
runs  much  smoother. 

The  boilers  are  in  fair  condition,  considering  their  age;  but 
minor  repairs  have  been  made  to  them  the  past  year.  The 
boilers  in  the  west  room  have  been  in  service  eighteen  years. 
I  would  like  to  have  them  replaced  with  some  of  the  latest 
improved.  That  would  give  us  a  higher  pressure  of  steam, 
which  I  consider  would  be  an  improvement,  for  the  pressure 
that  has  been  carried  has  always  been  too  low  for  a  compound 
engine. 

Previous  to  this  fall  and  winter,  we  have  been  troubled 
with  weeds  and  ice  on  our  river  strainers.  I  conferred  with  Mr. 
Kirby,  and  suggested  taking  every  other  slat  out  of  face  of 
strainer,  which  was  done  last  summer,  and  I  am  satisfied  it  will 
be  a  great  benefit.  Instead  of  being  blocked  out  in  the  river 
as  formerly,  we  may  be  blocked  at  our  inland  strainers;  if  so, 
we  can  readily  clear  them. 

In  my  last  report  it  was  recommended  to  discontinue  the 
stand  pipe,  by  placing  additional  relief  gates  on  the  pipes.  I 
think  it  would  be  perfectly  safe  to  shut  it  off,  with  what  relief 
we  now  have  on  our  engines,  but,  certainly,  the  higher  the' 
pressure  added  each  year,  the  greater  will  be  the  strain  on  our 
pumps  and  connections.  I  consider,  however,  the  stand  pipe  is 
not  effective  for  the  purpose  of  taking  the  pulsation  off  the 
pumps,  or  a  guard  against  a  water  ram.  Heavy  bodies  move 
slowly.  That  being  the  case,  it  is  certainly  no  use  for  either  pur- 
pose. The  cause  of  the  water  ram  or  hammer  which  has  been 
mentioned  in  former  reports  is  not  quite  clear  to  me,  for  not 
having  any  valves  or  gates  of  sufficient  size  that  could  be  closed 
quickly,  I  can  see  but^  one  way  to  account  for  it,  which  is  by 
air  collecting  in  the  pipes  at  some  high  part  of  the  system. 

The  continuous  running  of  our  new  triple  expansion  engine 
has  been  considerably  interfered  with  by  defects  in  the  suction 
conduit,  but  the  necessary  alterations  have  now  been  made  and 
no  further  trouble  is  anticipated.  The  engine  has  been  run 
intermittently  for  some  time,  but  not  at  its  full  capacity  long 
enough  to  show  conclusively  what  duty  it  will  perform.  In 
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consequence,  I  have  left  duty  space  in  table  blank,  but  feel 
satisfied  that  it  will  come  up  to  expectations.  The  official 
test  we  expect  will  be  made  some  time  in  the  beginning  of  the 
new  year. 

The  new  tile  roof  which  was  put  on  the  engine  house  last 
fall  is  a  decided  improvement  on  slate,  as  it  readily  absorbs 
the  condensation,  which  the  slate  would  not  do.  The  building 
is  also  warmer. 

Respectfully  submitted. 

URIAH  GOULD, 

Engineer. 


REPORT  OF  THE  SUPERINTENDENT  OF  GROUNDS. 


To  the  Honorable  Board  of  Water  Commissioners  : 

Gentlemen — In  submitting  my  report  for  the  year,  I  beg 
leave  to  say  your  predecessors  oertainly  made  no  mistake  in 
acquiring  this  splendid  site  for  the  City  Water  Works.  The 
improvements  under  your  direction  and  the  gentlemen  who 
have  preceded  you,  must  be  a  source  of  gratification  to  you 
and  the  citizens  of  Detroit. 

Facts  and  figures  show  it  to  be  a  pumping  station  that  for 
efficiency  and  beauty  is  equalled  by  few  and  excelled  by  none. 

The  surrounding  Park  is  rapidly  coming  into  a  high  state 
of  cultivation,  and  the  multitudes  who  visit  it  testify  that  as  a 
place  of  rest  and  recreation,  it  is  one  of  which  the  citizens  of 
Detroit  may  justly  feel  proud. 

Of  the  improvements  completed  this  season,  the  Hurlbut 
Memorial  Gateway  notably  is  a  thing  of  beauty  and  grandeur 
that  will  perpetuate  the  name  of  Ghauncey  Hurlbut  for  hun- 
dreds of  years. 

The  winding  canal  dredged  from  the  river  through  what 
was  previously  a  low  marsh,  has  greatly  improved  this  part  of 
the  grounds.  The  leveling  and  planting  of  trees  and  shrubs 
make  this  a  valuable  addition  to  the  Park.  It  will,  however,  be 
two  or  three  years  before  the  ground  will  be  firmly  settled  and 
covered  with  good  sod.  Of  the  two  islands  the  larger  has 
been  planted  with  trees  and  shrubs,  while  the  smaller  one  will 
be  kept  for  flowers. 

Another  of  this  year's  improvements  is  our  water  pipe  sys- 
tem for  sprinkling  purposes,  which  is  now  complete. 

There  are  a  few  needed  improvements  which  I  hope  you 
will  order  the  coming  year,  t.  e.,  a  ladies'  toilet  room  and  a 
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shelter  for  horses.  I  have  mentioned  these  in  former  reports, 
but  as  they  are  so  much  needed,  I  take  the  liberty  of  calling  your 
attention  to  them  again.  Within  a  year  or  so  we  should  have 
some  good  substantial  bridges  across  the  winding  canal— one 
team  and  two  foot  bridges.  The  temporary  bridges  will 
answer  for  the  present. 

I  understand  the  Superintendent  and  Secretary  has  already 
recommended  the  removal  of  the  old  dock  and  the  fence  around 
the  basin.  The  dock  is  fast  going  to  decay  and  is  an  eyesore. 
I  hope  you  will  order  it  removed  soon,  as  we  have  no  use  for  it 
other  than  an  earth  embankment  between  the  basin  and  the 
canal.  The  fence  was  erected  probably  to  keep  animals  from 
the  water,  but  as  no  animals  are  allowed  to  run  at  large  in  the 
Park  now,  it  has  become  useless,  and  that  part  of  the  Park  will 
be  very  much  improved  by  having  it  removed. 

The  lighting  of  the  grounds  is  hardly  satisfactory,  as  the 
recent  addition  to  the  engine  bouAe  and  the  new  engine  require 
all  the  light  the  dynamos  are  able  to  furnish.  I  would  be 
pleased  to  have  the  outside  lighting  done  by  the  public  light- 
ing plant. 

Our  greenhouse  stock  is  in  splendid  condition.  Although 
we  are  in  need  of  more  room,  we  hope  by  skillful  management 
to  make  a  floral  display  equal  to  any  in  the  country  next  season. 

With  this  I  enclose  invoice  of  movable  property  in  this 
Department. 

Respectfully  submitted. 

£.  A.  8CR1BNER, 

Superintendent  of  Grounds. 


i        REPORT  OF  THE  SUPERINTENDENT  OF  EXTENSIONS. 


Detroit,  Mich.,  January  2d,  1895. 
To  the  General  Superintendent  and  Secretary: 

Dear  Sib — In  accordance  with  the  regulations  of  the 
Board  of  Water  Commissioners,  I  have  the  honor  of  present- 
ing to  you  my  Annual  Report,  relative  to  the  general  condition 
and  progress  of  the  work  in  this  Department. 

The  records  of  the  year  just  closed  reveal  the  fact  that 
not  less  than  39  miles  of  extensions  have  been  added  to  our 
pipeage. 

The  work  of  the  year  has  been  one  of  ceaseless  activity, 
there  having  been  but  little  cessation  in  the  work  of  exten- 
sions during  each  month  of  the  year,  the  average  having  been 
about  3.25  miles  per  month. 

It  may  be  seen  by  the  records  of  this  office  that  the  greater 
number  of  lines  laid  have  been  for  the  replacing  of  wood  and 
smaller  lines  of  iron  pipe,  and  otherwise  improving  the  pipe- 
age  system*  There  is  now  but  950  feet  of  the  log  pipe  left 
in  use,  and  this  is  only  temporarily  left  in.  The  coming  season 
will  no  doubt  see  the  closing  up  of  this  system.  Seven  hun- 
dred and  twenty-five  feet  of  this  log  pipe  will  be  found  in  the 
abandoned  section  of  Holden  avenue,  between  Second  and 
Third  avenues;  the  other  225  feet  is  also  in  a  vacated  alley 
north  of  Grand  River  avenue,  from  west  line  of  Lincoln  avenue 
to  alley  west,  left  in  to  cure  a  dead  end. 

While  it  may  be  in  order  to  congratulate  ourselves  that  the 
old  log-pipe  system  is  now  so  near  its  extinction,  we  can  not 
bat  remember  how  great  a  part  it  has  played  in  the  extension 
of  the  borders  of  this  our  beautiful  city,  though  meager  in  its 
supply. 
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The  laying  of  the  pipe  for  the  past  year  has  been  very  gen- 
erally distributed  through  the  city,  with  the  view  of  strength- 
ening some  of  the  weak  points.  I  am  pleased  to  know  that 
many  of  these  lines,  as  appearing  in  the  records  of  our  work  of 
the  post  year,  are  among  the  recommendations  of  1891,  1892 
and  Not  a  few  of  the  larger  lines  were  laid  in  the  more 

central  portions  of  the  city,  as  well  as  in  adjacent  sections. 
Two  rather  lengthy  lines  were  laid,  extending  beyond  the  city 
limits  One  of  6-  and  8-inch  pipe  was  laid  along  Jefferson 
avenue  to  the  new  Driving  Park,  and  the  other,  a  6-inch  pipe, 
in  line  of  Mt  Elliott  avenue,  to  the  Forest  Lawn  Cemetery. 

The  principal  lines  appear  in  the  following  list  of  lines  laid, 
as  per  size  of  pipe  and  locations:  A  line  of  16-inch  was  laid  in 
the  upper  section  of  the  city,  through  Farnsworth  street  and 
Kirby  avenue.  This  line  takes  its  supply  from  the  upper  42- 
inch  main  in  Can  field  avenue,  running  northerly  in  Dubois 
street  to  Farnsworth  street,  and  thence  westerly  in  Farnsworth 
street  to  Rivard  street,  and  from  this  point  northerly  to  Kirby 
avenue,  and  in  Kirby  avenue  from  Rivard  street  to  Cass  avenue, 
all  intersecting  lines  of  pipe  connecting  thereto.  From  the  west- 
erly end  of  this  main,  a  line  of  10-  and  12-inch  pipe  was  laid  in 
Cass  avenue,  the  12-inch  being  a  short  section,  running  from 
Kirby  avenue  south  on  the  east,  to  Kirby  avenue  north  on  the 
west,  distance  about  150  feet.  On  Cass  avenue,  a  line  of  10- 
inch  pipe  was  laid  from  Kirby  avenue  south  to  Warren  avenue, 
and  from  Kirby  avenue  north  to  Ilolden  avenue.  From  this 
line  on  Cass  avenue,  two  lines  of  10-inch  and  one  of  8-inoh 
were  laid  in  a  westerly  direction,  the  one  in  Holden  and  Brat* 
shaw  avenues  running  from  Cass  to  Fourth  avenues,  thence 
from  this  point  in  Fourth  avenue  to  Holden  avenue,  and  from 
this  point  at  Fourth  avenue  a  line  of  B  inoh  pipe  was  laid  to 
the  North  Boulevard.  The  second  line  of  10- inch  pips  was 
laid  in  Kirby  avenue,  from  Cass  to  Trumbull  avenues,  and 
from  which  an  8-inch  pipe  was  laid  in  Kirby  avenue  to  Twelfth 
street.  The  8-inch  line  was  laid  in  Warren  avenue,  from  Cass 
to  Third  avenues.  Two  lines  of  12-inoh  main  were  laid  in  the 
central  portion  of  the  city,  one  of  which  was  in  Monroe  ave- 
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nue,  from  the  24-inch  main  in  Cadillac  Square,  connecting  with 
the  same,  and  running  north  to  Randolph  street.  The  other 
line  of  12-inch  main  takes  a  zig-zag  course,  connecting  with 
the  30-inch  main  in  Mullett  street  at  Hastings  street,  thence 
running  north  in  Hastings  street  to  Catherine  street,  and  west- 
erly in  Catherine  street  to  the  intersection  of  Gratiot  avenue 
and  St.  Antoine  street,  connecting  with  the  6-  and  10-inch  pipe 
in  Gratiot  avenue.  From  this  point  the  line  takes  a  northerly 
direction  in  St.  Antoine  street  to  Elizabeth  street,  and  in  this 
street  westerly  to  Beaubien  street.  From  this  point  it  again 
runs  northerly  in  Beaubien  street  to  Adelaide  street,  and  in 
Adelaide  street  from  Beaubien  street  to  Brush  street.  From 
this  point  the  line  was  reduce^,  to  10-inches,  the  line  running 
northerly  from  this  point  to  Edmund  Place  connecting  with 
the  24-inch  main  at  this  point.  In  addition  to  the  above,  10- 
inch  pipe  was  laid  in  Baldwin  avenue,  from  Waterloo  street  to 
Gratiot  avenue;  Hamilton  Boulevard,  from  Blaine  avenue  to 
Hazelwood  avenue;  Oakland  avenue,  from  Belmont  avenue  to 
Harmon  avenue,  and  from  the  North  Boulevard  to  Horton 
avenue;  also  from  Hanilin  avenue  to  Marston  Court. 

The  8-inch  pipe  covers  a  distance  of  over  7  miles.  Some  of 
the  lines  were  in  consecutive  order  as  follows:  Beaubien  street, 
running  north  from  the  30-inch  main  in  Gratiot  avenue  to 
Madison  avenue,  and  from  this  point  westward  in  Madison 
avenue  to  Brush  street;  thence  north  in  Brush  street  to  Eliz- 
abeth street,  and  westward  in  Elizabeth  street  to  Park  street. 
Benton  street,  from  Beaubien  street  to  Brush  street;  thence 
north  in  Brush  street  to  Rowena  street;  westward  in  Rowena 
street  to  John  R  Street,  and  northward  in  John  R  street  to 
Brady  street.  A  line  of  8-inch  was  laid  in  Adelaide  street, 
from  Brush  street  to  Woodward  avenue,  and  in  High  street, 
.from  Brush  street  to  Woodward  avenue.  A  line  of  8-inch  was 
also  laid  in  consecutive  order  as  follows:  Brady  street,  from 
the  10-inch  main  in  Beaubien  street  to  Brush  street;  thence 
north  in  Brush  street  to  Alexandrine  avenue,  and  from  which  a 
line  of  6-inch  pipe  was  laid  in  Alexandrine  avenne  to  John  R 
street.   Sight-inch  pipe  was  also  laid  in  Columbia  street  from 
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Beaubien  street  to  John  R  street,  and  in  Bagley  avenue  from 
Park  street  to  Grand  River  avenue;  also  in  Rowland  and  Oris- 
wold  streets,  from  Michigan  avenue  to  Clifford  street  This  line 
oonnects  with  the  24-inch  main  in  Michigan  avenue,  and  the 
30-inch  in  State  street.  A  line  of  8-inch  was  laid  in  Martin  PL, 
from  John  R  street  to  Woodward  avenue.  Two  sections  of 
8-inch  pipe  were  laid  in  Twelfth  street;  the  lower  section  was 
from  River  street  to  Lafayette  avenue,  the  upper  section  from 
Howard  street  to  Baker  street,  and  from  which  a  line  of  6-inch 
was  laid  in  Howard  street,  from  Tenth  street  to  Twelfth  street. 
The  8-inch  line  will  connect  with  the  new  12-inch  main  to  be 
laid  in  Porter  street.  An  8-inch  line  was  laid  in  alley  east  of 
Woodward  avenue,  from  end  pf  pipe  north  of  Gratiot  avenue 
to  John  R  street;  also  in  Woodhridge  street,  from  Woodward 
avenue  to  St.  Antoine  street;  and  from  this  point  in  said  street 
a  6-inch  pipe  was  laid  to  Orleans  street.  The  following  8-inch 
lines  were  laid  in  the  more  easterly  and  westerly  portions  of 
the  city:  West  side:  in  Clark  avenue  from  Fort  street  to  end 
of  pipe  south  of  Dix  avenue.  This  is  now  a  continuous  line  of 
8-inch  from  River  street  to  M.  C.  R.  Rt,  connecting  with  the 
10-inch  main  in  Dix  avenue  and  the  8-inch  in  Fort  street; 
Thirty-fourth  street  from  Jackson  street  to  Michigan  avenue; 
Vinewood  avenue,  from  Merrick  avenue  to  Grand  River  avenue. 
East  side:  Trorahly  avenue,  from  Dubois  street  to  St,  Aubtn 
avenue;  Dubois  street,  from  Piquette  avenue  to  Trombly  avenue; 
Hastings  and  Theodore  streets  to  Warren  avenue;  Oakland 
avenue,  from  Englewood  avenue  to  Harmon  avenue;  Indiana 
street,  from  Beaubien  street  to  Russell  street;  Leland  street, 
from  Dequindre  street  to  Russell  street,  and  in  Van  Dyke 
avenue  south  of  Worcester  street.  There  has  been  over  2$ 
miles  of  6-inch  pipe  laid,  covering  over  300  locations  and 
ranging  in  lengths  from  5  to  over  8,000  feet. 

In  addition  to  the  lines  above  mentioned,  ten  connections 
have  been  made  of  8-  and  10-inoh  diameters,  with  the  upper 
42-inch  main  in  Mack  avenue.  The  following  are  the  points  of 
connections  :  Ellery,  Meldrum,  Beaufait,  Canton,  Sheridan, 
Townsend,   Helen,  Fisher,  Bel  v  id  ere,  Rohna,  Holcotnb  and 
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Maxwell  avenues.  When  this  line  of  42-inch  main  was  laid, 
only  50  per  cent,  of  the  above-mentioned  avenues  were  platted, 
and  these  but  a  short  distance  north  of  Jefferson;  the  balance 
were  not  platted  until  a  number  of  years  later,  otherwise, 
branches  would  have  been  set  at  the  street  intersections.  Such 
as  were  properly  open  at  the  time  were  provided  with  branches. 

PIPEA.GE. 

The  amount  of  distribution  pipe  and  mains  laid  and  re-laid, 
and  iron  and  wood  pipe  discontinued  during  the  past  year,  is  as 
follows:  Total  iron  pipe  laid  and  re-laid  39lU§  miles,  of  which 
814  feet  were  re-laid;  3Hto  miles  of  wood  and  SHU  miles  of 
iron  pipe  were  discontinued,  making  the  net  increase  of  the 
pipeage,  27IIIJ  miles.  This  amount  added  to  the  measured 
lines  of  iron  and  wood  pipe  eonnected  with  the  works  will 
make  the  total  length  483tf!f  miles,  of  which  483iJ|J  miles  are 
iron,  and  951  feet  are  wood  pipe,  which  in  detail  is  as  follows: 


Size  of  Pipb 

Df  INCHES. 

Measured 
Length  in  Feet 
fob  1808. 

Added 
Length  in  Feet 
for  1894. 

Discontinued 
Length  in  Feet 
for  1894. 

Total  Length 
in  Feet 
for  1894. 

45 
42 
36 
30 
24 
20 
18 
16 
12 
10 
8 
6 
4 
3 
2 

103 
45,127 

715 
49,337 
84,813 

461 
87 

36,777 
8,444 
114,509 
219,795 
917,408 
831,348 
76,302 
2,820 

103 
45,207 
715 
49,337 
84,813 
461 
87 
45,237 
12,119 
128,584 
258,436 
1,048,453 
801,100 
73,257 
2,820 

80 

8,460 
8,675 
14,075 
38,641 
135,019 
5,810 
2,166 

3,974 
36,058 
5,211 

Total, 

2,388,046 

207,926 

45,243 

2,550,729 
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When  I  was  appointed  Superintendent  of  Extensions  and 
Repairs  in  the  early  season  of  1877,  I  found  the  total  pipeage 
of  the  city  did  not  exceed  187$  miles,  of  which  94}  mile*  wa» 
of  iron,  and  92f  wood  pipe.  Daring  the  interval  which  has 
elapsed  between  the  opening  of  the  season  of  1877  and  the 
closing  of  1894,  the  log  pipe  system  has  disappeared,  less  the 
950  feet  previously  mentioned,  while  that  of  the  iron  pipe  has 
increased  over  500  per  cent.,  making  the  total  increase  of  the 
pipeage  258  per  cent. 

There  were  connected  with  the  water  mains  140  hydrants 
and  26  reservoirs,  making  the  total  number  now  in  use  2,4 7h 
hydrants  and  520  reservoirs. 
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-poppy 

24,054 
10,528 
14,087 
18,660 
10,889 
7,867 
6,013 
12,166 
10,588 
1,846 
6,115 
6,059 
11,706 
15.4M 
22,968 
15,589 
18,187 
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I  am  glad  it  has  appeared  wise  to  you  to  place  the  care  of 
oar  water-gates,  and  the  appurtenances  thereto,  in  competent 
hands.  The  unskillful  handling  of  this  branch  of  the  pipe  system 
daring  the  early  part  of  last  year,  and  the  latter  part  of  the 
previous  year,  has  been  the  cause  of  endless  annoyances.  I  am 
now  looking  forward,  with  special  interest,  to  the  abatement 
of  the  former  annoyances.  Mr.  John  Bridge,  whom  you  have 
appointed  Superintendent  of  this  Department,  with  his  practical 
mechanical  abilities,  should  be  sufficient  guarantee  that  this 
branch  of  the  works  is  in  efficient  hands. 

Owing  to  the  cause  of  some  unforeseen  changes  in  the 
office  of  this  Department  during  the  past  year,  it  has  in  some 
measure  complicated  our  work,  which  for  a  time  has  been  a 
source  of  additional  care.  I  trust,  however,  that  the  opening 
season,  with  our  increased  force  of  clerical  help,  under  the 
efficient  supervision  of  Mr.  A.  W.  Goodsell,  will  be  the  means 
of  a  complete  and  satisfactory  showing  of  this  Department 
work. 


No.  of 
etch 
kind 


TABLE  OP  NEW  GATES  8ET  FOR  SHt'T-OFFS. 


NAME  OF  GATE.  !  SIZE  REMAREB 


10  Murdock  Valve  Company  1 16-fn.  Set  for  Shut-off. 

7  "  44  44   jl2-in. 

84  44  14  M   jlCMn. 

73  11  44   I  8-in.  t  " 

880  44  44  44   1  <Mn.! 

1  •■  44  44   1  6-in.  For  Blow^iff. 

60  44  44  44   |  4-in.  8et  for  Shut-off. 

1  44  44  41   !  8-in.  1  For  Blow-off . 

1  Michigan  Brass  and  Iron  Worka  !  10  in.  Set  for  Shut-off. 

H  4  4  4  4    8-in.  44 

51  44  44  44    6-in 

1  1  44  44  44    4-in. 

687  Total. 
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TABLE  OP  OLD  GATES  RESET  FOR  SHUT  AND  BLOW-OFFS. 


Ho.  of 

each 

NAME  OF  GATE. 

SIZE. 

REMARKS. 

kind. 

1 

6-in. 

Reset  Shut  off. 

1 

« 

4-in. 

t  f  t 

f 

5 

«t  if 

4-in. 

Reset  Blow-off. 

2 

f  f  If 

4-in. 

Set  Blow-off. 

2 

«<             f  1 

3-in. 

!•  i 

6 

6in. 

Reset  Shut  off. 

1 

6-in. 

Set  Blow-off. 

1 

f«                      it  If 

4-io. 

Reset  Shut-of. 

22 

4-in. 

Set  Blow-off. 

10 

4-in. 

Reset  Blow-off. 

1 

4-in. 

Set  Blow-off. 

1 

12-in. 

if  i* 

1 

it 

4-in. 

Reset  Blow-off. 

1 

6-in. 

Reset  Shut-off. 

1 

'«                   *f                         II  II* 

4-in. 

Set  Blow-off. 

56 

Total. 

TABLE  OF  GATES  TAKEN  OUT. 

No.  of 

each 

NAME  OF  GATE. 

81ZE. 

kind. 

1 

6-in. 

49 

41  I* 

4  in. 

G 

II  l< 

3  in. 

1 

Eddv    

6-in. 

1 

Sin. 

7 

<i            it  ii 

6-in. 

91 

•i            ii  ii 

4-in. 

1 

n            ii  it 

3  in. 

20 

4-in. 

26 

Galvin  Rroft  

4-in. 

13 

Ludlow  

4-in. 

3 

6-in. 

5 

tt          ft               ii  it 

4-in. 

1 

BcAwden  

10-in. 

5 

•  f 

6  in. 

1 

4  in. 

1 

10  in. 

232 

Total. 
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The  last-mentioned  table  gives  the  total  number  of  water- 
gates  in  the  pipeage  system,  name  of  maker,  number  of  each 
size,  and  percentage  of  each  manufacture.  The  following 
table  gives  the  length  of  3-,  4-  and  6-inoh  pipe  and  logs  which 
have  been  replaced  with  pipe  of  larger  size,  in  detail,  as  fol- 
lows: 


Sub  of  Pipe  Laid. 


SlZS  OF  PlPK  AND  LOOS 

Replaced. 


Length  of  Pipe 
Laid. 


4-inch  iron  pipe. 

4 

6 

6 

6 

8 

8 

8 

8 
10 
10 
10 
12 
12 
16 
16 


Total. 


3-inch  iron  pipe. 

Log  pipe  

8-inch  iron  pipe . 
4   a      t<  •< 

Log  pipe  

3  inch  iron  pipe. 

4  44  44  44  . 
6   44      41     44  . 

Log  pipe  

3-inch  iron  pipe . 
4  14  44  . 
6  44  ' 4  44  . 
4  44  44  . 
6  * 4  44  44  . 
4  44  44  44  . 
6  *  


5  feet. 

2,928  44 

4,640  44 

12,210  44 

14,295  " 

280  44 

12,684  " 

369 

1,958  " 

886  44 

5,174  " 

2.451  44 
1,871 

1,104  " 

4,669  44 

60  44 


64,414  44 


I  take  the  liberty  of  drawing  your  attention  to  some  state- 
ments which  appeared  in  the  last  Annual  Report,  and  which  I 
think  were  un advisably  made,  as  the  showing  of  the  past  year's 
work  will  forcibly  reveal.  I  refer  to  the  large  percentages  of 
the  pipe-joints  said  to  be  found  leaking.  The  past  year's 
work  of  replacing  eight  and  a  half  miles  of  pipe,  more  than 
seven-eighths  of  which  was  exposed  and  also  taken  out,  failed 
to  develop  five  per  cent,  of  such  leaks,  as  well  also  the 
numerous  service  connections  in  this  length  of  pipe.  I  think 
two  per  cent,  would  have  been  nearer  correct.  I  simply  make 
this  statement  in  justice  to  myself,  from  the  severe  criticism 
which  appear  in  a  previous  report. 

The  men  whom  I  have  employed  as  calkers  are  very  efficient 
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in  this  olass  of  work,  as  well  as  pipe-fitters.  Several  of  these 
men  have  had  more  than  twenty  years'  experience,  and  have 
been  that  length  of  time  in  the  employ  of  the  works,  and  I 
believe  their  highest  ambition  is  to  know  that  their  work  in 
approved.  I  would  also  state  that  any  intricate  work,  such 
as  the  cross-street  intersections,  and  all  such  special  work,  is 
left  exposed  until  tested. 

REPAIR  DEPARTMENT. 

Owing  to  your  readjustment  of  the  different  branches  of 
the  works,  the  supervision  of  the  Repair  Department  will  now 
appear  with  the  Meter  Department. 

The  work  of  this  Department  while  under  my  care,  with 
Mr.  John  Wallace  as  its  chief  foreman  and  his  corps  of  faith- 
ful men,  the  numerous  items  of  work  falling  to  this  depart- 
ment were  efficiently  met. 

PUMPING  WORKS. 

Since  the  completion  of  the  last  connection  of  the  4 2 -inch 
mains  to  the  No.  4  Engine  and  the  suction  pipe,  I  have  had 
but  little  work  to  do  at  this  place. 

It  would  be  a  breach  of  courtesy  not  to  mention  your  kind- 
ness and  forbearance  of  the  many  calls  we  have*  had  to  make 
upon  your  attention.  I  am  pleased  to  say,  that  the  co  opera- 
tion with  the  Civil  Engineering  and  the  Meter  and  Repair 
Departments  has  been  of  a  pleasant  character. 

Transmitted  with  this  report  are  the  locations  of  the  pipe- 
age  of  the  city  to  January  2,  1895. 

Respectfully  submitted. 

HENRY  BRIDGE. 
>>up*rint4ntUra  cf  JTrtrwwm. 


VALUATION  OF  THE  WORKS. 


AGGREGATES, 

Real  estate   $418,427  29 

Ofl  plant   14,649  29 

Buildings,  docks,  basins,  conduits,  force  mains  at  pumping 

works   858.602  69 

Water  pipe  laid  and  in  use   8.856,855  65 

Meters  placed  and  in  use   85,687  03 

TOOLS  AND  MATERIALS  ON  HAND. 

Office  furniture  and  fixtures   10,767  00 

In  Repair  Department. . .    542  15 

In  Meter  Department   1,699  20 

In  Service  Cocks  Department   1,772  85  , 

In  Iron  Pipe  Department   25,222  69 

In  Pumping  Water  and  Works  Department   25,257  17 

In  Hurlbut  Fund  Department   555  48 

Horses,  vehicles  and  harness   5,069  00 


Aggregate   $4,795,507  49 


The  above  valuation  consists  in  details  as  follows: 

REAL  ESTATE. 

Office  building  and  lot  $60,000  00 

Orleans  street  lots   38,750  00 

Storage  grounds  and  improvements   48,200  00 

Pumping  works  grounds  and  improvements. . . .  271,477  29 

  $413,427  29 

OIL  PLANT. 

Pumping  station  house,  engines  and  pipes,  tanks  and  fix- 
tures at  works   $14,649  29 

PUMPING  WORKS. 

BujUHngs,  dock,  basin,  conduits,  pipe,  etc  $853,602  69 

Tools   1,103  25 

Materials:   Rope,  waste,  etc   928  78 

Gauges,  valves,  etc   815  85 

Iron,  lead,  etc   815  68 

Furniture   300  00 

Wood  and  coal   14,823  40 
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H«  >ei  m$  tfo^se^  poaj  pumps  a**i  boilers,  alee- 

inc  IU*u  p<aac  awl  stock,  gas  aaaraincf,.  etc.  4,057  47 

Too*  lad  3fcAa*ffmfe--HurIbat  Fund.   555  48 

-     -    -   $879,415  84 

OmCS  BTtLOOM. 

iVuaur                       in  office   $1,000  00 

*Wtv*o  otfic*  table*      44    **    215  00 

Six  book  cms               44    44    668  00 

Three  wardrobes            44  *"    885  00 

Xine  desks                   44    44    142  00 

Thirtr  six  chairs            44    44    91  50 

Thirteen  office  stools        44    44    40  00 

Kigtit  city  maps             4  4    44    90  00 

One  marble  clock           44    44    100  00 

Four  atlas  maps             44    44    100  00 

Partitions  and  railings     44    44    800  00 

Heating  apparatus         44    44    1  .400  00 

Electric  light  fixtures      44    44    85  00 

Miscellaneous  properties  44    44    100  00 

Furniture  in  board  room   575  00 

4  stools                          in  engineering  dep't  13  00 

4  drafting  tables  44  4*  "  50  00 
8  drafting  tables  and  horses  44  4  4  4  4  9  6  00 
2  drafting  boards  44  44  2  00 
1  blue  print  outfit              44         44          44  25  74 

1  case  instrument*             "         44          44  60  00 

2  rolls  vellum                            14          44  15  50 

5  tee  squares                    44         44  6  25 

1  roll  oil  cloth                   44         44          44  2  00 

2  straight  edges  44  ••  2  00 
2  tape  lines  44  44  44  2  25 
2  readers  44  44  44  2  85 
1  desk  chair  and  stool  44  "  44  40  25 
1  table  44  44  27  00 
1  drafting  table  41  44  44  15  00 
5  chairs  •  44  44  15  00 
Cases  of  maps,  drawings  and  records  "  1,500  00 
1  ciw  for  drawings  4  4  4  4  4  4  80  00 
Map*  and  drawings  4  4  4  '  2,500  00 
Instruments  44  44  44  880  00 
Clock  44  44  44  12  00 
1  safe  and  hat  rack  44  4  4  2  8  50 
1  case  for  filing  reports  44  44  44  25  00 
1  wash  Htand                    Sup't  of  Ex.  room. .  26  66 

5  desks                              M     4   100  00 

1  table                                                     . .  4  50 
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10 chairs                        Sup't  of  Ex.  room. .  $28  00 

3  pigeon  hole  cases              44    "    44     44    . .  8  00 

1  copy  press  book  and  stand  44    44    44     4  4  10  00 

Ink  and  inkwells                44         44     44    ..  7  50 

Blanks,  stationery,  etc.              41   41     14    ..  50  00 

  $10,757  00 

REPAIR  DEPARTMENT. 

2  sleighs   $25  00 

2  sets  runners   20  00 

4  horse  blankets  (old)   4  00 

2  sets  calking  tools   1  50 

338  lbs.  pig  lead   9  84 

810  lbs.  scrap  lead   24  57 

85  lbs.  sheet  lead   1  50 

205  lbs.  wiping  solder   ,    1  00 

35  lbs.  strap  solder   1  00 

180  lbs.  H  in.  lead  pipe   9  40 

35  lbs.  1  in.  lead  pipe   1  75 

70  lbs.  iin.  lead  pipe   8  50 

8  ladles   12  00 

2  plumbers*  fire  pots   10  00 

12  diamond  point  chisels   12  00 

12  flat  chisels   6  00 

1  anvil   2  50  . 

2  vises   8  00 

29  gate  keys  ;   85  00 

14  street  keys   14  00 

2  pumps   87  40 

15  hydrant  wrenches   5  50 

8  dippers   4  00 

4  pairs  rubber  boots   12  00 

2  leather  coats   8  00 

18  shovels   11  70 

8  picks   8  00 

5  pounders   5  00 

4  pounder  handles   80 

49  lanterns  and  20,red  globes   19  00 

2  saws    1  25 

1  draw  knife   50 

1  rope  ladder  '   1  00 

1  log  rimmer   1  75 

1  platform  scales   25  00 

2  force  pumps   8  00 

1  grindstone  ...  1  25 

10  water  pails  ! . .  2  00 

70  ft.  f  in.  hose   5  00 
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Fuel  oil  (155,661  gait.)   $2,412  74 

Hoisting  engines,  pony  pumps  and  boilers,  elec- 
tric light  plant  and  stock,  gas  machines,  etc.  4,057  47 

Tools  and  materials— Hurlbut  Fund   555  48 

-  $879,415  84 

OFFICE  BUILDIJfS. 

Counter                      in  office   $1,000  00 

Fourteen  office  tables      44    **    215  00 

8ix  bookcases               44    44    660  00 

Three  wardrobes            «•  *"    885  00 

Nine  desks                   44    44    242  00 

Thirty  six  chairs            M    44    21  50 

Thirteen  office  stools       44    44    40  00 

Eight  dty  maps             "    44    20  00 

One  marble  clock           44                           .  100  00 

Four  atlas  maps             44    44    100  00 

Partitions  and  railings     44    44    800  00 

Heating  apparatus         "    44    1,400  00 

Electric  light  fixtures      44    44    85  00 

Miscellaneous  properties  44    44    100  00 

Furniture  in  board  room   575  00 

4  stools                         in  engineering  dep't  12  00 

4  drafting  tables  "  "  44  50  00 
8  drafting  tables  and  horses  41  14  "  26  00 
2  drafting  boards  .«  .«  2  00 
1  blue  print  outfit              14         44          44  25  74 

1  case  instruments             "         44          4  4  6  0  00 

2  rolls  vellum                   44         44          44  15  50 

5  tee  squares                     4  4         4  4           44  6  25 

1  roll  oil  cloth                   4  4         4  4          44  2  00 

2  straight  edges                 ......  ^  00 

2  tape  lines                      44         44          44  2  25 

2  readers                         44         44          44  2  85 

1  desk  chair  and  stool         44         4  4          4  4  40  25 

1  table                            44         -4          44  27  00 

1  drafting  table                 44         44          44  15  00 

5  chairs   •                       44         41  15  00 

Cases  of  mapn,  drawings  and  records          44  1.500  00 

1  case  for  drawings            4  4         4  4          "  80  00 

MapH  and  drawing**            44         4  4          4  4  2  ,  50  0  00 

InHtnimentH                     44         "          44  880  00 

Cloc  k                             44        44          44  12  00 

1  safe  snd  hat  rack                       44  28  50 

1  case  for  filing  report*       44         44          44  25  00 

1  wash  Htand                    Sup't  of  Ex.  room. .  26  66 

5  drnks                                   4  4    4  4          ..  100  00 

.  1  table                                                        . .  4  50 
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10  chairs                        8up't  of  Ex.  room . .  $28  00 

2  pigeon  hole  cases              ...«,..«  3  qq 

1  copy  press  book  and  stand  "    ••    •«     •«  10  00 

Ink  and  inkwells                "     t%              •  •  7  50 

Blanks,  stationery,  etc.         44    * '         "    ..  50  00 

  $10,767  00 

REPAIR  DEPARTMENT. 

2  sleighs   $35  00 

2  sets  runners   20  00 

4  horse  blankets  (old)   4  00 

2  sets  calking  tools     1  50 

828  lbs.  pig  lead   9  84 

810  lbs.  scrap  lead   24  57 

85  lbs.  sheet  lead   1  50 

205  lbs.  wiping  solder   .    1  00 

85  lbs.  strap  solder   1  00 

180  lbs.  H  in.  lead  pipe   0  40 

35  lbs.  1  in.  lead  pipe   1  75 

70  lbs.  f  in.  lead  pipe   8  50 

8  ladles   12  00 

2  plumbers*  fire  pots   10  00 

12  diamond  point  chisels   12  00 

12  flat  chisels   6  00 

1  anvil  ^. .  2  50  . 

2  vises   8  00 

22  gate  keys  ;   85  00 

14  street  keys   14  00 

2  pumps   87  40 

15  hydrant  wrenches   5  50 

8  dippers   4  00 

4  pairs  rubber  boots   12  00 

2  leather  coats   8  00 

18  shovels   11  70 

8  picks   8  00 

5  pounders   5  00 

4  pounder  handles   80 

49  lanterns  and  20. red  globes   19  00 

2  saws   1  25 

1  draw  knife   50 

1  rope  ladder   1  00 

1  log  rimmer   1  75 

1  platform  scales   25  00 

2  force  pumps   8  00 

1  grindstone  . .  1  25 

10  water  pails   2  00 

70  ft.  |  in.  hose   5  00 
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1  sledge   $1  00 

1  8-in.  bolted  sleeve   8  15 

1  (Mn.  bolted  sleeve   2  00 

14  4-in.  bolted  sleeves   15  75  * 

8  &in.  bolted  sleeves   82 

8  8-ln.  plain  sleeves   1  75  ' 

4  4-in.  plain  sleeves   2  25  1 

1  8-in.  plain  sleeve  .  /   1  ;6  * 

1  4-in.  curve   1  16 

1  8-in.  bend   DO 

8  6-in.  Flowers  gate  stems   5  25 

8  4-in.  Flowers  gate  stems   5  25 

4  8-in.  Mich.  Brass  A  Iron  Works  stems   9  60 

4  4-in.  Mich.  Brass  A  Iron  Works  stems   7  00 

5  4-in.  Murdock  gate  stems   8  75 

8  4-in.  Murdock  gates    18  00 

1  6-in.  Murdock  gate   9  00 

8  4-in.  Flowers'  gates   18  00 

5  4-in.  stuffing  boxes,  M.  B   8  75 

6  8-in.  stuffing  boxes,  MB   600 

6  6-in.  stuffing  boxes,  M.  B   4  80 

8  4-in.  Murdock  gate  stuffing  boxes   2  25 

8  prong  keys   8  00 

8  crowbars   2  75 

1  machine  for  raising  gate  boxes   8  00 

2  axe  handles    50 

2  axes   2  00 

2  4-in.  caps  for  iron  pipe   I  00 

2  gate  boxes   6  00 

6  rubber  discs  for  pumps,  No.  1   18  00 

6  rubber  discs  for  pumps,  No.  2   18  00 

  t>42  15 

SKBVICK  COCKS. 

1  Smith  tapping  machine   $850  00 

1  2x4  Smith  sleeve  and  valve   9  00 

1  3x4   10  (0 

1  4  x  4                      4       44    18  00 

1  2x6    11  50 

1  3x6    12  GO 

1  4x6    16  00 

1  2x8    12  00 

2  8\H    28  00 

1  4  xH    18  00 

1  6x8    23  00 

1  2x10   '  16  00 

1  3x10   IH  00 

1  4  x10   22  00 
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3  Mueller  tapping  machines   $255  00 

1  80-in.  saddle   1  00 

2  24-in.     *4    2  00 

216-io.     41    2  00 

212-in.     44    2  00 

310-in.     44    8  00 

3  8-in.     44    8  00 

8  ton.     *4   ,   8  00 

3  4-io.     44    8  00 

8  3-in.     44    8  00 

5  yokes   5  00 

3  pressure  wrenches   1  50 

3  handles  for  turning  taps   50 

8  1-in  drills  and  taps  at  $8  00  24  00 

8|-in.     44     44     *4                          44  2  00  16  00 

2 fin.    44     44     4  4   now 4  00  8  00 

2  f  in.  taps                                     44  1  50  8  00 

2  i-in.  drills  and  taps                       44  1  75  8  50 

215  1  in.  service  cocks                        44      90  198  50 

63  4-in.     44        44                             44      45  28  &*> 

1  emery  wheel  and  spindle   2  00 

5  oil  cans   1  00 

2  pairs  rubber  boots   8  00 

2  horse  blankets   9  00 

5  monkey  wrenches   8  75 

2  leather  jackets   5  00 

1  Stilson  wrench   75 

8  blankets   24  00 

8  robes   24  00 

8  picks   4  00 

8  spades   6  00 

8  street  keys   12  00 

6  rubber  covers  for  horses.   1200 

8  rubber  aprons  for  buggies   12  00 

8  tape  lines   6  00 

8  pipe  gauges   24  00 

  f 1,772  85 

METER  DEPARTMENT. 

Meters  placed  and  in  use   $85,687  03 

1  foot  lathe   $90  00 

1  chuck  (Cushman)   6  00 

1  chuck  (drill)   3  00 

Drills,  tools  and  taps   8  50 

1  lathe  clamp  ,   1  12 

1  screw  chaser   25 

1  plug. . ;   90 
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I  am  glad  it  has  appeared  wise  to  you  to  place  the  care  of 
our  water-gates,  and  the  appurtenances  thereto,  in  competent 
hands.  The  unskillful  handling  of  this  branch  of  the  pipe  system 
during  the  early  part  of  last  year,  and  the  latter  part  of  the 
previous  year,  has  been  the  cause  of  endless  annoyances.  I  am 
now  looking  forward,  with  special  interest,  to  the  abatement 
of  the  former  annoyances.  Mr.  John  Bridge,  whom  you  have 
appointed  Superintendent  of  this  Department,  with  his  practical 
mechanical  abilities,  should  be  sufficient  guarantee  that  this 
branch  of  the  works  is  in  efficient  hands. 

Owing  to  the  cause  of  some  unforeseen  changes  in  the 
office  of  this  Department  during  the  past  year,  it  has  in  some 
measure  complicated  our  work,  which  for  a  time  has  been  a 
source  of  additional  care.  I  trust,  however,  that  the  opening 
season,  with  our  increased  force  of  clerical  help,  under  the 
efficient  supervision  of  Mr.  A.  W.  Good  sell,  will  be  the  means 
of  a  complete  and  satisfactory  showing  of  this  Department 
work. 


No.  of 
each 

kind. 


TABLE  OP  NEW  GATES  8ET  FOR  8HUTOFFS 

NAME  OF  GATE.  SIZE. 


Murdock  Valve  Company  1 16-in.  Set  for  Shut  off. 

 1 12  in. 

10-in. 
8-in. 
<Mn.  j 

6-in.  For  Blow-off. 
4-ln.  i  8et  for  Shut-off. 
8-ln.  1  For  Blow-off. 


10 

7 
84 
78 
880 

1 

60 
1 

1    Michigan  Brass  and  Iron  Works  1 10  in.  ,  Set  for  8hutoff. 

8        '*  M  "    S-in. 

51  "  M    6in  , 

11  44    4in. 

637  Total. 
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TABLE  OP  OLD  GATES  RESET  FOR  SHUT  AND  BLOW  OFF8. 


No.  of 

NAME  OF  GATE. 

SIZE. 

REMARKS. 

kind. 

1 

6-in. 

Reset  Shut  off. 

I 

i  <  •• 

4-in. 

•i  i 

5 

i  •  ii 

4in. 

Reset  Blow-off. 

2 

ii  ii 

4-in. 

Set  Blow-off. 

2 

*t  i« 

8-in. 

I*  « 

i 

6 

6  in. 

Reset  Shut  off. 

1 

6-in. 

Set  Blow-off . 

1 

i*            ii  «i 

4  in. 

Reset  Shutof . 

22 

4-in. 

Set  Blow-off. 

10 

«i            *i  *i 

4-in. 

Reset  Blow-off. 

1 

4-in. 

Set  Blow-off. 

1 

12-in. 

ii  ii 

I 

ii 

4-in. 

Reset  Blow-off. 

1 

6-in. 

Reset  Shut-off. 

1 



'i           «<              ii  ii* 

4-in. 

Set  Blow-off. 

56 

Total. 

TABLE  OF  GATES  TAKEN  OUT. 

No.  of 

each 

NAME  OF  GATE. 

SIZE. 

kind. 

1 

6  in. 

JO. 

*i  i* 

4  in. 

6 

ii  «i 

3  in. 

1 

Eddv  

6-in. 

1 

8in. 

7 

ii           it  ii 

6-in. 

A1 

4-in. 

1 

.  n           ii  ii 

3  in. 

20 

4-in. 

26 

O&lvin  Bras  

4-in. 

1  o 

155 

Ludlow  

4-in. 

3 

6-in. 

5 

ii          **               ii  ii 

4-in. 

1 

flrnwdfin  .  _    

tO-in. 

5 

•  i 

6  in. 

1 

** 

4in. 

1 

10  in. 

232 

Total. 
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The  last-mentioned  table  gives  the  total  number  of  water- 
gates  in  the  pipeage  system,  name  of  maker,  number  of  each 
size,  and  percentage  of  each  manufacture.  The  following 
table  gives  the  length  of  3-,  4-  and  6-inch  pipe  and  logs  which 
have  been  replaced  with  pipe  of  larger  size,  in  detail,  as  fol- 
lows: 


Size  of  Pipe  and  Logs 
Replaced. 


Length  of  Pipe 
Laid. 


Size  of  Pipe  Laid. 


4-inch  iron  pipe 


4  " 

•<  «« 

6  44 

i«  << 

6  44 

«i  <• 

8  " 

t*  n 

8  44 

<•  << 

8  44  . 

<«           i  » 

8  44 

tt  tt 

8  44 

it  << 

10  " 

10  44 

f  <  «4 

10  44 

tt  tt 

12  44 

tt  tt 

12  44 

If  << 

16  44 

tt  tt 

16  44 

tt  tt 

Total 


8-lnch  iron  pipe 

Log  pipe  

8-inch  iron  pipe , 

4  4 

Log  pipe  

3-inch  iron  pipe 


Log  pipe  

3-inch  iron  pipe 

I  4 

!  6    44       44  44 


!  ^    i<        tt  tt 


6   44      44  44 


5  feet. 

2,928  44 

4,640  44 

12,210  44 

14,295  44 

280  44 

12,684  " 

859  •« 

1,958  44 

886  44 

5,174  44 

2.451  44 

1,871  44 

1,104  44 

4,669  44 

60  44 


64,414  44 


I  take  the  liberty  of  drawing  your  attention  to  some  state- 
ments which  appeared  in  the  last  Annual  Report,  and  which  I 
think  were  unadvisably  made,  as  the  showing  of  the  past  year's 
work  will  forcibly  reveal.  I  refer  to  the  large  percentages  of 
the  pipe-joints  said  to  be  found  leaking.  The  past  year's 
work  of  replacing  eight  and  a  half  miles  of  pipe,  more  than 
seven-eighths  of  which  was  exposed  and  also  taken  out,  failed 
to  develop  five  per  cent,  of  such  leaks,  as  well  also  the 
numerous  service  connections  in  this  length  of  pipe.  I  think 
two  per  cent,  would  have  been  nearer  correct.  I  simply  make 
this  statement  in  justice  to  myself,  from  the  severe  criticism 
which  appear  in  a  previous  report. 

The  men  whom  I  have  employed  as  calkers  are  very  efficient 
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in  this  class  of  work,  as  well  as  pipe-fitters.  Several  of  these 
men  have  had  more  than  twenty  years'  experience,  and  have 
been  that  length  of  time  in  the  employ  of  the  works,  and  I 
believe  their  highest  ambition  is  to  know  that  their  work  is 
approved.  I  would  also  state  that  any  intricate  work,  such 
as  the  cross-street  intersections,  and  all  such  special  work,  is 
left  exposed  until  tested. 

REPAIR  DEPARTMENT. 

Owing  to  your  readjustment  of  the  different  branches  of 
the  works,  the  supervision  of  the  Repair  Department  will  now 
appear  with  the  Meter  Department 

The  work  of  this  Department  while  under  my  care,  with 
Mr.  John  Wallace  as  its  chief  foreman  and  his  corps  of  faith- 
ful men,  the  numerous  items  of  work  falling  to  this  depart* 
ment  were  efficiently  met. 

PUMPING  WORKS. 

Since  the  completion  of  the  last  connection  of  the  4 2 -inch 
mains  to  the  No.  4  Engine  and  the  suction  pipe,  I  have  had 
but  little  work  to  do  at  this  place. 

It  would  be  a  breach  of  courtesy  not  to  mention  your  kind- 
ness and  forbearance  of  the  many  calls  we  have* had  to  make 
upon  your  attention.  I  am  pleased  to  say,  that  the  co  opera- 
tion with  the  Civil  Engineering  and  the  Meter  and  Repair 
Departments  has  been  of  a  pleasant  character. 

Transmitted  with  this  report  are  the  locations  of  the  pipe- 
age  of  the  city  to  January  2,  1895. 

Respectfully  submitted. 

HENRY  BRIDGE. 
t>up*riht4ntU*t  pf  Kiirnmom*. 


VALUATION  OF  THE  WORKS. 


AGGREGATES* 

Real  estate   $413,427  29 

Ofl  plant   14,649  29 

Buildings,  docks,  basins,  conduits,  force  mains  at  pumping 

works   853.602  69 

Watcrpipe  laid  and  in  use   8.856,355  65 

Meters  placed  and  in  use   85,687  03 

TOOLS  AND  MATERIALS  ON  HAND. 

Office  furniture  and  fixtures   10,767  00 

In  Repair  Department.   542  15 

In  Meter  Department   1,609  20 

In  Service  Cocks  Department   1,772  85  , 

In  Iron  Pipe  Department   25,222  69 

In  Pumping  Water  and  Works  Department   25,257  17 

In  Hurlbut  Fund  Department   555  48 

Horses,  vehicles  and  harness   5,969  00 


Aggregate   $4,795,507  49 


The  above  valuation  consists  in  details  as  follows: 

REAL  ESTATE. 

Office  building  and  lot   $60,000  00 

Orleans  street  lots   38,750  00 

Storage  grounds  and  improvements   48,200  00 

Pumping  works  grounds  and  improvements. . . .  271,477  29 

  $418,427  29 

OIL  PLANT. 

Pumping  station  house,  engines  and  pipes,  tanks  and  fix- 
tures at  works   $14,649  29 

PUMPING  WORKS. 

Buildings,  dock,  basin,  conduits,  pipe,  etc  $853,602  69 

Tools   1,103  25 

Materials:   Rope,  waste,  etc   928  78 

Gauges,  valves,  etc   815  85 

Iron,  lead,  etc   815  68 

Furniture   300  00 

Wood  and  coal   14,823  40 
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Fuel  oil  (155,661  gala.)   $2,412  74 

Hoisting  engines,  pony  pumps  and  boilers,  elec- 
tric light  plant  and  stock,  gas  machines,  etc.  4,057  47 

Tools  and  materials—  Hurlbut  Fund   555  48 

-         -   $872,415  84 

OFFICE  BUILDING. 

Counter                      in  office   $1,000  00 

Fourteen  office  tables      44    44    215  00 

Six  book  cases               "    M    666  00 

Three  wardrobes            44    885  00 

Nine  desks                   44    44    242  00 

Thirty  six  chairs            4 4    ••    91  50 

Thirteen  office  stools       44    44    40  00 

Eight  city  maps             44    44    20  00 

One  marble  clock                44    100  00 

Four  atlas  maps            44    44    100  00 

Partitions  and  railings     44    800  00 

Heating  apparatus         44    44    1,400  00 

Electric  light  fixtures      44    41    85  00 

Miscellaneous  properties  44    "    100  00 

Furniture  in  board  room   575  00 

4  stools                         in  engineering  dep't  12  00 

4  drafting  tables  "  14  44  50  00 
8  drafting  tables  and  horses  44  44  44  26  00 
2  drafting  boards  44  44  2  00 
1  blue  print  outfit              44         4  4          4  4  2  5  74 

1  ease  Instruments                      41          44  60  00 

2  rolls  vellum                   44         44          44  15  50 

5  tee  squares                    44         44          44  6  25 

1  roll  oil  cloth                   44         44          44  2  00 

2  straight  edges  44  44  44  2  00 
2  tape  lines  44  44  44  2  25 
2  readers  44  44  44  2  85 
1  desk  chair  and  stool  44  44  44  40  25 
1  table  44  44  44  27  00 
1  drafting  table  44  44  44  15  00 
5  chairs  •  44  44  *4  15  00 
Cases  of  maps,  drawings  and  records  44  1,500  00 
1  case  for  drawings  44  44  **  80  00 
Maps  and  drawings  44  4  4  4  4  2,  50  0  00 
Instruments  44  "  44  880  00 
Clock  44  44  44  12  00 
1  safe  and  hat  rack  4  4  44  44  28  50 
1  case  for  filing  reports  44  44  44  25  00 
1  wash  Htand  Sup't  of  Ex.  room. .  26  66 
5  desks                              44     44    44     44  100  00 

.  1  table                                                       . .  4  50 
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10 chairs                        8up't  of  Ex.  room. .  $28  00 

8  pigeon  hole  cases                             44  8  00 

1  copy  press  book  and  stand        44    44     41  10  00 

Ink  and  inkwells                44    "    44     44    ..  7  50 

Blanks,  stationery,  etc.         • 44    . .  50  00 

  $10,7*37  00 

REPAIR  DEPARTMENT. 

2  sleighs  •   $35  00 

2  sets  runners   20  00 

4  horse  blankets  (old)   4  00 

2  sets  calking  tools   1  50 

328  lbs.  pig  lead   9  84 

819  lbs.  scrap  lead   24  57 

85  lbs.  sheet  lead   1  50 

205  lbs.  wiping  solder   .    1  00 

85  lbs.  strap  solder   1  00 

180  lbs.  H  in.  lead  pipe   9  40 

85  lbs.  1  in.  lead  pipe   1  75 

70  lbs.  i  in.  lead  pipe   8  50 

8  ladles   12  00 

2  plumbers'  fire  pots   10  00 

12  diamond  point  chisels   12  00 

12  flat  chisels   6  00 

1  anvil  ^. .  2  50  . 

2  vises   8  00 

29  gate  keys  ;   85  00 

14  street  keys   14  00 

2  pumps   87  40 

15  hydrant  wrenches   5  50 

8  dippers   4  00 

4  pairs  rubber  boots   12  00 

2  leather  coats   8  00 

18  shovels   11  70 

8  picks   8  00 

5  pounders   5  00 

4  pounder  handles   80 

19  lanterns  and  20,red  globes   19  00 

2  saws   1  25 

1  draw  knife   50 

1  rope  ladder  '   1  00 

1  log  rimmer   1  75 

1  platform  scales   25  00 

2  force  pumps   8  00 

1  grindstone  . .  1  25 

10  water  pails  ! . .  2  00 

70  ft.  f  in.  hose   5  00 
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1  sledge   $1  00 

1  8-in.  bolted  sleeve   3  15 

1  friii.  bolted  sleeve   2  00 

14  4-in.  bolted  sleeves   15  75  > 

3  &in.  bolted  sleeves   82 

8  8-in.  plain  sleeves   1  75  * 

4  4-in.  pUio  sleeves   2  25  ' 

1  8-in.  plain  sleeve  .   1  76 

1  f-in.  curve   1  16 

1  8-in.  bend   DO 

8  6-in.  Flowers  gate  stems   5  25 

3  4-in.  Flowers  gate  stems   5  25 

4  6-in.  Mich.  Brass  &  Iron  Works  stems   9  60 

4  4-in.  Mich.  Brass  &  Iron  Works  stems   7  00 

5  4-in.  Murdock  gate  stems   8  75 

8  4-in.  Murdock  gates    18  00 

1  6-in.  Murdock  gate   9  00 

8  4-in.  Flowers*  gates   18  00 

5  4-in.  stuffing  boxes,  MB   8  75 

6  8  in.  stuffing  boxes,  MB   600 

6  6-in.  stuffing  boxes,  M.  B   4  80 

3  4-in.  Murdock  gate  stuffing  boxes   2  25 

3  prong  keys   3  00 

8  crowbars     2  75 

1  machine  for  raising  gate  boxes   3  00 

2  axe  handles   50 

2  axes   2  00 

2  4-in.  caps  for  iron  pipe   1  00 

2  gate  boxes   6  00 

6  rubber  discs  for  pumps,  No.  1   18  00 

6  rubber  discs  for  pumps,  No.  2   18  00 

  $542  15 

8KB V  ICS  COCKS. 

1  Smith  tapping  machine   $850  00 

1  2x4  Smith  sleeve  and  valve   9  00 

1  3x4      *   10  tO 

1 4x4      44      44             44    13  00 

1  2x6                            4    11  50 

1  3x6    12  60 

1  4x6    10  00 

1  2x8    12  0*) 

2  3x8    28  00 

1  4x8    18  00 

1  6x8    23  «0 

1  2x10    4   *  16  00 

1  3x10    4   IH  00 

1  4x10   $2  00 
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3  Mueller  tapping  machines   $255  00 

1  80-in.  saddle   1  00 

224-in.    2  00 

2 HMn.     "    2  00 

212-in.     44    2  00 

31<Mn.     44    8  00 

3  8-in.     "    8  00 

3  e-in.     "    8  00 

3  4-in.     44    8  00 

3  3-in.     44    8  00 

5  yokes   5  00 

3  pressure  wrenches   1  50 

3  handles  for  turning  taps   50 

8 1-in  drills  and  taps  at  $8  00  24  00 

8$-in.     44     44     41                          44  2  00  16  00 

2 fin.    44     44     4  4   now 4  00  8  00 

Sf-in.  taps                                    "  1  50  8  00 

2  t-in.  drills  and  taps                       44  1  75  8  50 

215 1-in.  service  cocks                        "      90  193  50 

ttf-in.     44        14                             "      45  28  35 

1  emery  wheel  and  spindle   2  00 

5  oil  cans   1  00 

2  pairs  rubber  boots   8  00 

2  horse  blankets   9  00 

5  monkey  wrenches   8  75 

2  leather  jackets   5  00 

1  Stilson  wrench   75 

8  blankets   24  00 

8robes   24  00 

8  picks   4  00 

8  spades   0  00 

8  street  keys   12  00 

6  rubber  covers  for  horses   1200 

8  rubber  aprons  for  buggies   12  00 

8  tape  lines   0  00 

8  pipe  gauges   24  00 


$1,772  85 


METER  DEPARTMENT. 

Meters  placed  and  in  use   $85,687  03 

I  foot  lathe  ;   * 90  00 

1  chuck  (Cushman)   6  00 

1  chuck  (drill)   8  00 

Drills,  tools  and  taps   8  50 

1  lathe  clamp  ,   1  12 

1  screw  chaser   25 

1  plug. . ;   90 
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1  1-inch  stock  and  dies  

1  2-inch  stock  and  dies  

1  ratchet,  stock  and  dies  [  $80  00 

1  1-inch  pipe  cutter  

1  2-inch  pipe  cutter  

1  2-inch  and  1  8-inch  cutter— 2-inch  $5.00,  8- 

inch  $12.00   17  00 

1  6-inch  cutter   15  00 

28  cutter  wheels.  at  25  eta.  7  00 

1  6-inch  monkey  wrench   50 

I  12-inch  monkey  wrench   75 

1  8-inch  monkey  wrench  (Westcott)   75 

1  8-inch  pipe  wrench  (Westcott)   75 

1  12-inch  pipe  trim  wrench  : .  75 

2  18-inch  monkey  wrenches.  at  $2  50  5  00 

2  pairs  No.  8  chain  tongs  at   6  00  12  00 

8  pairs  gas  tongs  at  50  cts.  1  50 

1  i-inch  gas  tap   87 

1  i-inch  gas  tap   42 

1  2-inch  gas  Up   2  50 

4  small  ladles  for  fire  pots  at  25  eta.  1  00 

2  ladles  for  making  calk  joint*  at  75  cts.  1  50 

4  fire  pots  at  $5  00  20  00 

5  hand  pumps  at  $2  00  10  00 

2  Nets  calking  tools  at  80  eta.  60 

1  calking  hammer   8  00 

1  pair  snips   2  50 

8  hand  lanterns  at  80  cts.  2  40 

1  4-inch  gate  key   4  00 

1  long  gate  key  and  4  short  gate  keys   5  50 

2  pair  hip  boots  (old)    2  00 

1  chain  fail   10  00 

1  electric  lamp   10  00 

1  bench  vise    8  00 

1  breaM  drill   2  50 

1  pipe  vise   10  00 

1  washer  cutter   50 

6  hand  saws  at  $1  25  7  50 

2  broad  axes  1  00  2  00 

1  watch  tackle  and  rope   8  00 

2  hollow  punches   1  50 

2  screw  drivers   40 

2  crow  foot  wrenches   1  00 

2  cold  chisels   60 

1  5-gal.  gnsoline  ran   25 

8  combination  meter  box  wrenches. ;.. at  $2  00  16  00 

1  extension  bitt  \   2  50 

1  Jack  plane   50 
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I -in.  woodchisel   $0  50 

1  hydrant  wrench   50 

1-2  ft.  try  square   1  00 

1  saw  set   75 

1  water  motor. . .    50  00 

1  claw  hammer   50 

1  bailing  dipper   t  00 

I  sun  shade  for  wagon   2  00 

Blankets  and  robe   8  00 

Rubber  cover   1  00 

89  iron  couplings.   4  85 

77  unions   12  10 

88  elbows   6  14 

68  street  elbows   5  69 

71  angle  elbows   9  80 

28  tees   2  50 

168  iron  nipples   9  58 

98  bushings   6  20 

185  reducers  and  odd  fittings   16  27 

9  meter  box  covers   19  60 

8  2-in.  sleeves   2  86 

8  4-in.  sleeves   3  27 

II  2-in  expansion  joints     3  77 

4  3-in  expansion  joints   2  45 

1  4-in.  expansion  joint   98 

14  pipe  flanges   1  70 

Wire  spikes   35 

8d  nails   37 

Wiping  solder   6  84 

Block  tin   1  63 

Lead  pipe   11  56 

1  bag  cement   60 

11  check  valves  (Rouse)   12  06 

5  inside  stop  cocks.   3  74 

84  solder  nipples   3  90 

69  meter  couplings   29  84 

50  meters   990  00 

5  registers,  bolts,  discs,  etc   78  90 

Lumber   13  60 

2  bicycles   50  00 

  $1,699  20 

IRON  PIPE  DEPARTMENT. 

PIPE  IN  GROUND. 

103  feet  45-in.  pipe   $1,699  50 

45.207        42      "    660,196  40 

715   "   86      "    6,587  35 
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49,887  feet  80-in.  pipe   $832,404  86 

84,818  44  24  44    408,704  98 

461  "  20  44    1.751  80 

87  44  18  44    278  40 

45.287  44  16  44    140,168  78 

12,119  44  12  44    24,898  68 

128.584  10  44    199,778  41 

258,486  44  8  44    800.802  07 

1,048.458  44  6  44    751,884  29 

801,100  44  4  44    506,484  78 

78,257  44  8  44    35,978  42 

2,820  44  2  44    752  10 

2,550,729  total  feet. 

STOCK  AT  RUSH  VOIR. 

Iron  pipe   $8,197  67 

Specials   7,270  17 

Gates  and  valves   8,467  82 

Gate  boxes   Ill  60 

Gate  well  covers   39  46 

Lead   8,296  11 

Packing   8  55 

Oil   1  80 

Coal   4  40 

8crap  iron   45  00 

Tools   2,898  86 

Covers  and  blankets  for  horses   85  00 

Material,  lumber,  cement,  etc   847  25 

HORSES  AND  WAOOIfS. 

1  horse,  phaeton,  sleigh  and  harness—Office. .      $805  00 

1  horse,  cart,  etc.,  and  harness — Pumping 

Works.   125  00 

2  horses,  1  wagon,  1  carriage,  etc.— Meter. . .        892  00 
4  horses,  4  wagons  and  harness — Repairing 

Leaks   600  00 

2  horses,  2  wagons  and  harness,  etc. — 8ervice 

Ccx-ks   478  00 

6  buggi«*s,  6  carts,  6  sets  of  harness — 8ervice 

Cocks   810  00 

11  horses.  11  wagons,  4  buggies  and  11  har- 
ness— Iron  Pipe   8,071  00 

1  horse,  1  cart  and  harness— Hurl  but  Fund. .        188  00 

_     $\9$9  00 

Aggregate  $4,795,507  49 


$t5.m  m 


SUPPLEMENT. 


BOARD  OP  MANAGEMENT  OF  DETROIT  WATER  WORKS. 


Board  of  Trustees  appointed  by  Common  Council,  February 
24th,  1852;  organized  Maroh  1st,  1852. 


On  the  16th  of  May,  1853,  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 

Jas.  A.  Van  Dyke,  for  3  years. 

Edmund  A.  Brush,  for  4  years. 

Henry  Ledyard,  for  5  years. 

Shubael  Conant,  for  6  years. 

Wm.  R.  Noyes,  for  7  years. 

Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A.  Brush 
was  elected. 


Shubael  Conant,  Chairman. 
Henry  Ledyard. 


Edmund  A.  Brush. 
Jas.  A.  Van  Dyke. 


Wm.  R.  Noyes* 


1853. 


1854. 


Edmund  A.  Brush,  President.  Jas.  A.  Van  Dyke. 
Shubael  Conant.  Wm.  R.  Noyes. 

Henry  Ledyard. 
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1  866.  - 

Edmund  A.  Brush,  President.    Wm.  R.  N<jyes. 

Henry  Ledyard.  Jas.  A.  Van  Dyke,  died  May 

8hubael  Conant.  8th. 

A.  D.  Fraser,  appointed  to  fill  vacancy. 


1  856. 

Edmund  A.  Brush,  President.  Alexander  D.  Fraser,  re-ap- 
Shubael  Conant.  pointed  May  1st,  for  6  yean*. 

Wm.  R.  Noyes.  Henry  Ledyard. 


1  857. 

Edmund  A.  Brush,  President,     Henry  Ledyard. 
re-appointed  May  1st,  for  5     Alexander  D.  Fraser. 
years.  Wm.R.  Noyes. 

Shubael  Conant. 


18 

Edmund  A.  Brush,  President. 
Shubael  Conant. 
Alexander  D.  Fraser. 

18 

■  Edmund  A.  Brush,  President. 
Alexander  D.  Fraser. 
Wm.  R,  Noyes. 
Shubael  Conant,  term  expired 
May  1st,  and 


>8. 

Henry  Ledyard,  re- appointed 

May  1st,  for  5  years. 
Wm.  R.  Noyes. 

>9. 

Julius  D,  Morton,  appointed 

for  *  years. 
Henry  Ledyard,  vacated  by 

removal  from  city,  and 
Jno.  V.  Ruehle,  appointed  May 

1st  to  till  vacancy. 


1  860. 


Edmund  A.  Brush,  President.  Wm.  R  Noyes,  re- appointed 
Atexander  D.  Fraser.  May  1st,  for  6  years. 

Julius  D.  Morton.  Jno.  V.  Ruehle. 
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1861. 

Edmund  A.  Brash,  President.     J  no.  Y.  Ruehle,  resigned  Sept. 
Alexander  D.  Fraser,  re-ap-        16th,  and 
pointed  May  1st,  for  5  years.     Chauncey  Harlbut,  appointed 

to  fill  vacancy. 

1862. 

Edmund  A..  Brash,  President.     We  R.  Noyes. 
re-appointed  May  1st,  for  5     Julius  D,  Morton, 
years.  Chauncey  Hurlbut. 

Alexander  D.  Fraser. 


1  863. 

Edmund  A.  Brush,  President.     Chauncey  Hurlbut,  term  ex- 
Alexander  D.  Fraser.  pired  May  1st,  and 
Wm.  R.  Noyes.                       Stanley  G.  Wight,  appointed 
Julius  D.  Morton.  for  5  years. 


1864. 

Edmund  A.  Brush,  President.    Julius  D.  Morton,  term  expired 

Alexander  D.  Fraser.  May  1st. 

Wm.  R.  Noyes.  Stanley  G.  Wight. 

1865. 


Edmund  A.  Brush,  President. 

Wm.  R.  Noyes,  resigned  Jan. 
10,  and  Jacob  S.  Farrand 
appointed  to  fill  vacancy. 
Term  expired  May  1st.  Re- 
appointed for  5  years. 

Alexander  D.  Fraser. 


Stanley  G.  Wight. 

Julius  D.  Morton,  re-appointed 
for  5  years  from  May  1st, 
1864.  Died  Feb.  14,  1865, 
and 

Jno.  Owen,  appointed  to  fill 
vacancy. 
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1866. 

Edmund  A.  Brash,  President.     Stanley  O.  Wight. 
Alexander  D.  Eraser,  re-ap-     Jacob  S.  Farrand. 
pointed  May  1,  for  5  yeans.     Jno.  Owen. 

1  867. 

Edmund  A.  Brush,  President,     Jacob  S.  Farrand. 

re-appointed  May  1,  for  5  yrs.     Jno.  Owen. 
Alexander  D.  Fraser.  Stanley  G.  Wight 

1  868. 

♦Edmund  A.  Brush,  President.  Jacob  S.  Farrand. 
Stanley  G.  Wight,  term  expired     John  Owen. 

May  1,  and  Caleb  Van  Hasan. 

Ghauncey  Hurlbut  appointed 

for  5  years. 

*  Edmund  A.  Brush  resigned  January  98,  and  Caleb  Van  Husan  appointed  to  OS 
▼aoancj,  and  Alexander  D.  Fraser  elected  President 

1869. 

Alexander  D.  Fraser,  President.     Jacob  S.  Farrand. 
Jno.  Owen,  re-appointed  May     Caleb  Van  Husan. 
1,  for  5  years.  Chaancey  Hurlbut. 

1  870. 

Alexander  D.  Fraser,  president.     Jno.  Owen. 
Jacob  8.  Farrand,  re-appointed     Caleb  Van  Hu*an. 
May  1,  for  5  years.  Chauncey  Hurlbut. 

1871. 

*  Alexander  D.  Fraser,  President.     Caleb  Van  Hasan. 
Jacob  S.  Farrand.  Chauncey  Hurlbut, 

John  Owen. 

•Term  expired  May  1,  and  Samuel  F.  Hodge  appointed  for  5  years.  Jamb  K 
Farrand  elected  President. 
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1872. 

Jacob  8.  Farrand,  President.        *Caleb  Van  Hasan. 
Jno.  Owen.  .        Samuel  F.  Hodge. 

Chauncey  Hurlbtit. 
•Term  expired  May  let,  and  Elija  8mltb  appointed  for  6  years. 

1873. 

•Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge.' 

Elija  Smith. 

♦Term  expired  and  re -appointed.  Elected  President,  May,  1872. 

1874. 

Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
♦Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 
♦Term  expired  and  re-appointed. 

1875. 

Chauncey  Hurlbut,  President.      *  Jacob  8.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

•Term  expired  and  re-appointed. 

1876. 

Chauncey  Hurlbut,  President.      Jacob  S.  Farrand. 
Jno.  Owen.  *Sarauel  F.  Hodge. 

Elija  Smith. 

•Term  expired  and  re-appointed. 

1  877. 

Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

♦Michael  Martz. 

♦Elija  8mlth's  term  expired  and  Michael  Marts  appointed  to  fill  vacancy. 
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1878. 

♦Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen.  Qarauel  F.  Hodge. 

Michael  Marts. 

•Term  expired  and  reappointed. 

1  879. 

Chauncey  Hurlbut,  President.      Jacob  S.  Farrand. 

Michael  Martz.  *Ja*.  Beatty. 

♦Jno.  Pridgeon. 

•Jno.  Owen's  term  expired  and  Jno.  Pridgeon  appointed  to  All  vacancy,  Samuel 
F.  Hodge  resigned  and  Jas.  Beatty  appointed  to  1111  vacancy. 

1  880. 

Cbanncey  Hurlbut,  President.      *  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

•Term  ex(  ired  and  re-appointed. 

1881. 

Chauncey  Hurlbut,  President.      Jacob  S.  Farrand. 
Michael  Martz.  *  Jas.  Beatty. 

Jno.  Pridgeon. 
•Term  expired  and  re-appointed. 

1  882. 

Chauncey  Hurlbut,  President.       Jacob  8.  Farrand. 
♦Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

•Term  expired  and  reappointed. 

1883. 

♦Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Michael  Martz.  Jar.  Beatty. 

Jno.  Pridgeon. 

•Term  expired  and  re-appointed. 
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1884. 

Chauncey  Hurlbut,  President.      Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

*Jno.  Pridgeon. 
*  Term  expired;  Marshall  H.  Godfrey  appointed. 

1885. 

'Jacob  S.  Farrand,  President.      Michael  Martz. 
Marshall  H.  Godfrey.  *Edwin  F.  Conely. 

♦Samuel  G.  Caskey. 

*  Jas.  Beatty  died  and  Edwin  F.  Conely  appointed  to  fill  vacancy. 

*  Chauncey  Hurlbut  died  and  Samuel  O.  Caakey  appointed  to  fill  vacancy. 

*  Jacob  8.  Farrand's  term  expired  and  re-appointed. 

1  886. 

Jacob  S.  Farrand,  President.        Michael  Martz. 
Marshall  H.  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskey. 

*  Edwin  F.  Conely 's  term  expired  and  Jno.  Pridgeon  appointed  to  fill  vacancy 

1887. 

Jacob  S.  Farrand,  President.        Jno.  Pridgeon. 
Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

♦Joseph  Nagel. 

*  Michael  Marts's  term  expired  and  Joseph  Nagel  appointed  to  fill  vacancy. 

1888. 

Jacob  S.  Farrand,  President.        Jno.  Pridgeon. 
Marshall  H.  Godfrey.  *Samuel  G.  Caskey. 

Joseph  Nagel. 

•  Term  expired  and  re-appointed. 

1889. 

Jacob  S.  Farrand,  President.        Jno.  Pridgeon. 
Samuel  G.  Caskey.  Jos.  Nagel. 

♦August  Goebel. 

*  Marshall  H.  Godfrey  resigned  January  1, 1880.  August  Goebel  appointed  to  fill 
vacancy.  Term  expired  May  1st,  and  re-appointed. 
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1890. 

Jno.  Pridgeon,  President.         Samuel  G.  Caskey. 
Joseph  Nagel.  August  Goebel. 

♦Henry  M.  Duffield. 

*  Jacob  8.  Farrand's  term  expired,  and  OoL  Duffield  was  appointed  to  flU  ▼acnacw. 
July  Mil,  1880;  Jno.  PHdfeon  resigned  m  Preskleot  of  the  Board,  on  account  of  HV 
health,  and  Henry  M.  Doffleld  was  elected  to  fill  vacancy. 

1891. 

Henry  M.  Duffield,  President.     *Jno.  Pridgeon. 
August  Goebel.  Samuel  G.  Caskey. 

Joseph  L.  Hudson. 

•  Jno.  Pridgeon's  term  expired  May  1st,  and  Frank  E.  Eirby  was  appointed  for  av 
term  of  6  years. 

1892. 

Samuel  G.  Caskey,  President.  Henry  M.  Duffield. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 


1893. 

August  Goebel,  President.  Samuel  G.  Caskey. 
Frank  K.  Kirby.  Henry  M.  Duffield. 

Joseph  L.  Hudson. 

1  894. 

Henry  M.  Duffield,  President.     Frank  K.  Kirby. 
Albert  L.  Stephens.  De  Witt  H.  Horeland. 

Edward  W.  Pendleton. 


CHANGES  IN  STREET  NAMES,  AND  THEIR  LOCATION. 


PBSSBXT  HAMS. 


Avery  ave  

Bancroft  ave  

Barker  ave  

Barry  at  

Beals  ave  

Beaman  st  

Belvitiere  ave  

Bingham  at.  

Blair  st.  

Bradley  st.  

Brock  at  

Bruce  st  

Buhl  st  

Burlingame  ave  . 

Cadillac  ave  

Calumet  ave  

Canton  ave   

Carlton  st  

Carver  t>t  

Chapin  st  

Clay  ave  

Conger  st  , 

Cook  st  

Crane  ave  

Crary  st  

Cresswell  st  

Dallas  st  

Demlng  st  

Dillon  ave  

Douglas  st  

Duncan  at  

Durand  st  

Eldred  st  

Kmmons  st  

Eraklne  st  

Farnsworth  ave. 


Fairbanks  st.  .. 

Felch  st  

Ferry  ave  , 

Finley  *t  

Fisher  ave  , 

Forest  ave  

Foster  st 
Frederick  ave. 


Gillet  st  

Goodwin  st  

Gordon  st  

Goethe  at  

Granger  at.  

Graves  at  

Greeley  at   

Greenwood  ave  

Grummond  ave  

HaJgh  ave  

Hamilton  boulevard. 

Harper  ave  

Hecfa  ave  

Hendrie  ave  


VORMBB  HAMS. 


Morley  st  

Williams  ave.  and  Joy  road . 

Ferry  ave  

Willis  ave  

Thorburn  st  

8herman  st  

Company  and  Bolde  aves. . . 

Forest  ave  

Palmer  ave  

Mullett  st  

Lincoln  ave  

Champlain  st  

Can  field  ave  

Englewoodave  

Cadillac  boulevard  

Brigham  st  

Godfrey  ave  

Forest  ave.  

Commonwealth  ave  

Hendrie  and  Medbury  

Pal  lister  ave  

Piquetteave  

Poplar  st   

Laclede  ave  

Clinton  ave  

Kirby  ave  

Morton  st  

Gilbert  st  

Lincoln  ave  

Warren  ave  

Milwaukee  ave  

Maple  st  

Chandler  st  

Julia  H.st  

Calhoun  st  

Farnsworth  st  


Lafayette  place  

Piquette  

Kirby  ave  

Custer  ave  

Jane  and  Richard  ave. 

Garfield  ave  

Beaufait  ave  

Fredrick  st  


Blaine  and  Chandler  

Hastings  st  

Warren  ave  

Elm  Grove  ave  

Palmer  ave  

Hancock  ave  

Riopelle  st  

Crawford  st  

Cleveland  ave  

Bigelow  and  Andrus  

Crawford  st  

Centerline  road  and  Buttler  ave. 

Harrison  ave  

Boulevard  


N.  from  Lothrop. 
W.  from  Woodward 
E.  from  McClellan. 
E.  from  McClellan. 
8.  from  Mack. 
W.  from  Crane. 
E.  from  Mci-lellan. 
E.  from  Cadillac. 
E.  from  McClellan. 
W.  from  Crane. 
N.  from  Lothrop. 
W.  from  Crane. 
E.  from  Holcomb. 
W.  from  Woodward. 
N.  from  Jefferson. 
W.  from  Third  ave. 
N.  from  Centerline  rd. 
E.  from  McClellan. 
N.  from  Lothrop. 
E.  from  Fisher  ave. 
E.  from  Woodward. 
E.  from  Baldwin. 
E.  from  Welch  ave. 
N.  from  Mack  ave. 
W.  from  Crane  ave. 
E.  from  McClellan. 
E.  from  Riopelle. 
E.  from  8cott? n. 
N.  from  Holden. 
E.  from  McClellan. 
E.  from  Helen. 
E.& W.  from  Van  Dyke 
W.  from  Junction. 
E.  from  McClellan. 

W.  from  Gratiot. 
Bet.  Woodward  and 

Mt.  Elliott 
E.  from  Scotten. 

E.  from  McClellan. 

E.  from  Baldwin. 

W.  from  Jos.Campau. 
;  N.  from  Mack. 
I  E.  from  McClellan. 
1  N.  from  Centerline  rd. 

Bet.  Woodward  and 
I      Mt.  Elliott 
1  W.  from  St.  Aubln. 
I  N.  from  Holbrook. 

E.  from  Cadillac. 

W.  from  McClellan. 

E  from  Baldwin. 

E.  from  Holcomb. 

N.  from  Reutter. 

8.  from  Boulevard. 

W.  from  Woodward. 

W.  from  8t.  Aubin. 

N.  from  Boulevard. 

N.  City  Line. 

N.  from  Merrick  ave. 

E.  from  Baldwin. 
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Holoomb  ave — 

Homer  st  

Houghton  tt.   . . 

Hyde  st.   

KeUofffT  at  

Klrby  st  

Kltcbril  st  

Laclede  are  

Ladue  st  

Lafayette  ave. . . 

Laferty  st  

Lambert  st  

Leach  st  

Lernoult  st  

Lincoln  ave  

Lonryear  st  

Lossing  st  

Mack  are  

Marston  are  

Mathews  st  

Maxwell  svc. 

Merrill  st  

Mll-sst  

Moffat  st   

Morley  st  

Morrelt  st  

Morrow  st  

Murray  st  

Norvell  st  

Oakland  are. — 

Oloey  st   

Palmer  ave  

Parker  ave  ... 
Parkmaa  ave — 

Phelps  st   

Philadelphia  ave 
Pollard  st.  .... 

Ransom  st   

Rtvard  st  

Robns  ave  

Seward  ave .  . . 
Seyburnave.  .. 
Sherwood  ave  •  ■ 

Sidney  ave  

fipnurue  st  

H  tan  ton  ave  

Sterling  ave  

Stevens  st  

Stuart  st  

Sylvan  st  

Svlvester  st..  .. 

Taylor  ave  

Thirteenth  st   . . 

Tontl  ave   

Walbridge  st  

Warren  ave  

Webb  ave  ... 
Wellington  ave  , 
Whipple  st 

Wilbur  st  

Willard  at  

Witner  st   


POBMES  NAME. 


Ackley  ave   N  from  Gratiot. 

Arnes  ave  1  W.  from  Cram*. 

Charles  J.  st   E.  from  Holcosab 

Harper  and  Trombly  aves    K  from  Helen. 

Baltimore  ave   E.  from  Baldwbv 

Fsrnsworth  st   B.  from  Baldwin. 

Riopelle  st   N.  from  Palliater. 

Parner  ave     W.  from  Concord. 

Trombly  ave   E  from  Baldwin. 

Volunteer  ave  1  W.  from  McKloatry 

Laferty  place   Howard  to  M.  C.  R.  R 

Plquette  and  Kanter  aves    E.  from  Concord. 

Crufrhan  st   W.  from  Crane. 

Farnsworth  st   E.  from  Mcdellsw. 

Green  ave   N  from  Hokkli. 

Harper  ave   R.  from  Helen. 

Orleans  st   N.  from  PailKter. 


.  from  Gratiot. 
W.  from  8t.  Aubta. 
W.  from  Helen. 
N.  from  Gratiot. 
N  from  Lothrop. 


B  lUir  st. 
Lincoln  ave. 

comb  st.. 
Morton  ave. 
Seventh  St.. 

Trombly  ave   E. 

Frederick  st   E  from  Holcomb. 

Avery  ave   N.  from  Lothrop. 

Theodore  st.     Bet.  River  ft  Fort  sen 

Dequindre  st   N.  from  Paths***. 

Theodore  st   E.  from  McClellan 

Canfleld  ave   E  from  Van  Dyke. 

Jerome  ave   N  from  Plquette. 

Wbitaker  ave   K  from  Russell. 

Ferry  ave   E.  from  Baldwin 

Belle  Isle  av»   E  from  Van  Dyke 

Irving  and  Fourth  aves   W.  from  Woodward 

Harper  ave   E.  from  Baldwin. 

Moeller  st.   E  from  Runsell 

Horton  ave   W.  from  Jos  (hempen 


Canfleld  ave. 

Prospect  ave  

Crane  ave  

Fifth  ave  

Morross  ave   

B*»ll«<vlew  and  Cleveland 

Whltaker  st   E.  from  RussVll 

Willis  ave   E  from  Van  Dyke 

Seventeenth  st   N  from  Grand  River 

Trumbull  ave   ....  N.  from  H  olden 

Superior  st   E  fr»»m  Van  Dyke 

Superior  st   E  ft  W.  from  t  oooord 


E.  from  Cadillac 
N  from  Palliater. 
N  from  Mack. 
W.  from  Woodward 
H.  from  Oratiot. 
N.  from  Harper 


Gladstone  st 
Alexandrine  and  De  Vogaelaer 

Raymond  ave  

La'erty  st  

Parker  st  

Kargent  st  

Plymouth  road  

W II  kins  av*  

R«mtter  st  

Frederick   ...  . 

Endicott  avf  

Hancock  sve  

Harper  


E  from  V logwood 
E  from  Van  Dyke 
W  from  Woodward 
8  from  Howard 
K  ft  W  fromVaaDykw 
E.  from  Baldwin. 
W  from  *4lh. 
W  from  Woodward 
ft.  from  Russell 
E  from  Baldwin. 
E  from  I  Joe  >la 
K  from  Van  Dyke 
E  from  Cadillac 


PIPEAGE  OF  THE  CITY  OF  DETROIT, 

ALPHABETED  BT  8TREETS,  8HOWING  THE  8IZE  OP  IBON  AND  WOOD 
PIPE  IN  USE. 


LOCATION.  IKDC^  KDtD. 

A  st,  e.  from  Scotton  78  ft   4  iron. 

M  Hubbard  to  Vinewood   4  44 

Aberle  ave,  e.  from  Russell  849  ft   4  4* 

Abbott  st,  Tenth  to  Cass   24 

44        w.  from  Third  20  ft  *  6  44 

alley  a  of,  crossing  Sixth   6  44 

alley  s.  of,  196  ft.  e.  of  e.  of  Twelfth  to  Cass.   4 

Adair  st,  the  River  to  10  ft.  n.  of  s.  of  Jefferson   6  44 

44        10  ft.  n.  of  s.,  to  29  ft.  n.  of  s.  of  Jefferson   4  44 

Adams  ave.,  John  R.  to  Randolph   6  44 

Witherell  to  Hastings   4 

alleys,  of,  Cass  to  240  ft.  e.  of  Clifford...   4 

alley  s  of,  John  R.  to  Randolph   4  44 

Adelaide  st,  80  e.  of  w.  of  Woodward  to  22  ft.  e.  of  w.  of  Brush   8  44 

44          22  ft.  e.  of  w.  of  Brush,  to  24  ft.  e.  of  w.  of  Beaubien   10  44 

44         24  ft.  e.  of  w.  of  Beaubien  to  Orleans.   4  44 

44         Orleans  to  11  ft.  e.  of  e.  of  same   18  44 

44          11  ft.  e.  of  e.  of  Orleans  to  Gratiot   10 

44          crossing  Gratiot   8  44 

Agnes  ave.,  E.  Boulevard  to  Field   4  " 

44         Baldwin  to  8eyburn   6  44 

Albert  st.,  Hammond  to  Wesson   6  44 

Alexandrine  ave.,  crossing  Grand  River   6  44 

44                 Grand  River  to  alley  w.  of  Commonwealth   6  44 

44                 alley  w.  of  Commonwealth  to  alley  w.  of  Trumbull.. . .  4  44 

44                 alley  w.  of  Trumbull  to  Seventh   6  44 

Seventh  to  8ixth   4 

44                Greenwood  to  150  ft.  w.  of  Fourth   4  44 

160  ft.  w.  of  Fourth  to  Fourth   8  44 

Third  to  Cass   4 

Cass  to  Woodward   6  44 

44                 Woodward  to  John  R   4  44 

John  R.  to  143  ft.  w.  of  w.  of  Brush  (n.  side)    6  44 

148  ft.  w.  of,  to  Brush  (n.  side)   4  44 

148  ft.  w.  of,  to  84  ft.  e.  of  e.  of  Brush  (s.  side)   6  \ 

44                 84  ft.  e.  of  e.  of  Brush  to  Beaubien   4  44 

Beaubien  to  15  ft.  w.  of  w.  of  St.  Antoine   8  44 

44                 15  ft.  w.  of  w.  of  St.  AJitoine,  to  20  ft  w.  of  e.  of  same.  4  44 

20  ft  w.  of  e.  of  St.  Antoine  to  Russell   6  '4 

44                 Russell  to  alley  w.  of  Dubois   4  44 

44                 alley  w.  of  Dubois  to  Chene,  w.  line   8  44 

w.  line  of  Chene  to  w.  line  of  G randy   4  44 

crossing  Grandy   8  44 

McDougall  to  alley,  e.  of   0  44 

alley  e.  of  McDougall  to  367  ft.  e.  of  e.  of  Moran   4 
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Alfred  st,  Woodward  to  w.  line  of  Brush  

**       crossing  Brush  

"       e.  line  of  Brush  to  Russell  

"        Russell  to  Orleans  

Orleans  to  Dubois  

Alger  ave.,  16  in.  main  to  e.  line  of  Woodward  

e.  from  Woodward  614  ft  

Russell  to  443  f  t  e.  of  Greeley  

Amherst  st, 88  ft.  e.  of  w.  of  Carafe?  to  814  ft.  w.  of  Junction  

"  814  ft  w.  of  w.,  toMunotlon   

Amsterdam  at.,  44  ft.  w.  of  e.  of  Second  to  44  ft  w.  of  w.  of  Cass  

44ft  w.of  w.to  *.  lineof  Cass  

44  e.  line  of  Cass  to  w.  line  of  Woodward  

44  crossing  Woodward,  w.  side  

Annexation  St.,  Junction  to  540  ft  e.  of  e.  of  same  

Anthon  st,  $60  ft  w.  of  Campbell  to  860  ft  w.  of  Junction.     ....  ... 

44         800  ft  w.  of  w.  to  80  ft  w.  of  e.  of  Junction  

Antietaaxst.  Rivard  to  98  ft.  w.  of  w.  ef  McDougall  

Antoinette  st,  crossins;  Eighteenth,  e  side  

e.  line  of  Eighteenth  to  86  ft.  e.  of  w.  of  Stanton  

44  Fifteenth  to  888  ft  w.  of  Fourteenth  

888  ft  w.  of,  to  Fourteenth  

44  Fourteenth  188  ft  w.  of  Wabash  

188  ft  w.  of,  to  Wabash  

198  ft.  w.  of ,  to  Twelfth  

44  48  ft  w.  of  e.  to  e.  line  of  8econd  

44  e%  line  of  Second  to  Cass  

Arlington  pi.,  Caas  to  Woodward  

Arndt  st.  Gratiot  to  6  ft.  w.  of  w.  of  Elm  wood  

44       6  ft.  w.  of  w.  of  Elmwood  to  Mt.  Elliott  

Artillery  are.,  n.  from  River  st  to  Battery  

44  crossing  Fort  

44  78  ft.  a.  of  a  to  n.  line  of  Lafayette  

477  ft.  s.  of  s.  to  Diz  

Ash  st,  Vine  wood  to  Twenty-seventh  

44    Twenty  fourth  to  e.  line  of  Tillman  

44    Maybury  to 890 ft.  e.  of  e....   

44    850  ft.  e.  of  e.  of  Maybury  to  8ulliran  

44    Sullivan  to  Humboldt  

44    Humboldt  to  108  ft  e.  of  e.  of  same  

44    160  ft  e.  of  *.  of  Humboldt  to  e.  line  of  Eighteenth.  

44    Eighteenth  to  Seventeenth  

44    Seventeenth  to  Sixteenth  

44    crossing  Sixteenth  and  Fifteenth  

44    148  ft  w.  of  w.  to  Wabash  

44    alley  e.  of  Wabash  to  Twelfth  

44    Twelfth  to  Harriaon  

4*    National  to  alley  w.  of  Trumbull  

44    alley  e.  of  Trumbull  to  Grand  River  

Atkinson  ave.,  16  In.  main  to  tl  ft.  w.  of  Woodward  

Atwater  at..  Shelby  to  8  ft  w.  of  w.  of  Bruah.  

8  ft  w.  of  w.  of  Brush  to  149  ft  e.  of  e.  of  Rlvard  

149  ft  e.  of  Rivard  to  88  ft  w.  of  e.  of  McDougall  

44  alley  a  of.  alley  w  of  Batee  to  Randolph   

Audrain  st  (in  line  of),  Clipper!  to  Michigan  Braes  and  Iron  Works, 

1,808  rt  

Aurelia  «,  w.  line  of  Thirteenth  to  Twelfth  st  
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Averyave.,81ftn.of  s.of  Willis  to  845  ft.  n.  of  Kirby   6 

s.  f rom  Piquette  104  ft  ,   6 

"        allay  w.  of,  Alexandrine  to  alley  s.  of  Willis  

"        alley  w.  of,  Lysander  to  Bunclark  court  

B  it,  818  ft  w.  of,  to  Vinewood  

Biff  it,  Fifteenth  to  Woodward   84 

M    crossing  Greenwood  on  e.  side  

44    e.  line  of  Greenwood  to  Fif th  st   

Btfley  ave.,  Grand  River  to  Park  

"        alley  s.  of.  Oass  to  alley  w.  of  Washington  

Baker  st,  Scotten  to  Hubbard  

44      crossing  e.  side  of  Vinewood  

44      Vinewood  to  Twenty-fifth  

44      crossing  Twenty-fifth,  e.  side  

4*      Twenty-fifth  to  Twenty-fourth  

"      Twenty-fourth  to  8eventb  

Eighth  to  Seventh    

44      alley  s.  of.  Fourteenth  to  Wabash  

alley  s.  of,  Tenth  to  Eighth  

44      alley  s.  of,  Eighth  to  alley  w.  of  Fourth  

Baldwin  are.,  Jefferson  to  Waterloo  

Mack  to  Gratiot  10 

44  Gratiot  to  Harper   8 

Baltimore  ave.,  w.  from  8ullivan  887  ft  

44  Lincoln  to  w.  line  of  Greenwood  

•  '  Greenwood  to  Woodward  

44  Woodward  to  w.  line  of  Brush  

44  crossing  Brush  w.  side  41  ft  

44  alley  s.  of,  Greenwood  to  Forsyth  

Bancroft  are.,  16-in.  main  to  w.  line  of  Woodward  

Bates  St.,  Atwater  to  Farmer.  

44      Congress  to  Champlain  .  80 

44      alley  e.  of,  n.  line  of  Atwater  to  alley  s.  of  Woodbridge   8 

Battery  st,  Artillery  to  Dragoon  ,   6 

Beacon  st,  crossing  Brush,  e  side   6 

Brush  to  811  ft.  e.  of  8t.  Antoine   4 

Bealaave.,  s.  from  Mack  1,888  ft   6 

Beaman  st,  Crane  to  alley  w.  of.   4 

Beaubien  st,  Atwater  to  Champlain,  s.  line   A 

"  crossing  Champlain. »   8 

44  n.  line  of  Champlain  to  Clinton   0 

Clinton  to  s.  line  of  Gratiot   4 

44  crossing  Gratiot,  s.  side   6 

Gratiot  to  14  ft  s.  of  n.  line  Madison   8 

Madison  to  88  ft.  s.  of  n.  line  of  Elizabeth     4 

81  ft.  s.  of  n.  line  of  Elisabeth  to  88  ft.  n.  of  s.  line  of  Columbia  12 
88  ft  n.  of  s.  of  Columbia  to  16  ft  n.  of  s.  of  Adelaide  10 

44  crossing  Adelaide,  n.  side   6 

44  n.  line  of  Adelaide  to  Watson   4 

44  Watson  to  Harper.....'     10 

44  Harper  to  s.  line  of  Boulevard   6 

44  crossing  Boulevard,  s.  side. . .    10 

"  47  ft  p.  of  n.  of  Boulevard  to  Custer   6 

Beaufait  ave.,  n.  from  Jefferson,  586  ft   0 

44  686  ft.  n.  of  Jefferson  to  886  ft.  s.  of  Champlain   4 

44  886  ft  s.  of  Champlain  to  86$  ft  n.  of  Kercheval   6 

44  s.  line  of  Mack  to  190  ft.  n.  of  n.  of  Forest   8 
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Beaufait  are.,  crowing  N.  Boulevard  

Bearer  st,  Vinewood  to  Twenty-seventh*  

Beech  »t..  Seventh  to  First  

Bellevue  are.,  Jefferson  to  18!  ft.  o.  of  o.  of  8tuart  

crossing  Gratiot  

"  Gratiot  to  80  ft  s.  of  n.  of  Farnsworth  

crosslDg  N.  Boulevard  

Belmont  are.,  16-ln.  main  to  e.  line  of  Woodward  

99  ft  w.  of  w.  to  Oakland  

Belvidere  are.,  crossing  Jefferson,  n.  side  

"  n.  from  Jefterson  to  985  ft  n.  of  n.  line  

30ft.  s.  of  n.  of  8t  Paul  to  68  ft  n.  of  n.  of  Kercberat  . . 

"  67  ft.  s.  of ,  to  686  ft  n.  of  Lorman  

'*  crossing  Mack  on  s.  side  

Benton  St.,  Brush  to  8  ft  w.  of  e.  line  of  Beaoblen  

'*  Beaoblen  to  Russell  

Berlin  st,  Gratiot  to  Jos.  Oampan.  

"       crossing  Jos.  Osmpan  

"       Jos.  Cam  paii  to  alley  w.  of  McDougall  

"       alley  e.  of  McDougall  to  Elmwood  

44       crossing  Elmwood  

Ellery  to  Mt  Elliott  

Bethune  are,,  Hamilton  Boulevard  to  Woodward  

Blddle  st,  Vinewood  to  Twenty-seventh. . .'.  

Blaine  are.,  16- in.  main  to  w.  line  of  Woodward   

*•         w.  from  Woodward  1,616  ft  

Boone  st,  crossing  E.  Boulevard,  e.  side  81  ft  

"       814  ft  w.  of  Collins  to  w.  line  of  same.  

crossing  Collins.  

984  ft  w.  of,  to  Moran  

Boulevard,  between  Fort  and  Myrtle,  see  West  Boulevard. 

Twenty-seventh  and  Hubbard,  see  Myrtle  Boulevard. 
"      Myrtle  and  North  Boulevard,  see  Hubbard  Boulevard. 
"  ••      Hubbard  Boulevard  and  McDougall,  see  North  Boulevard. 

North  Boulevard  and  Hendrie,  see  McDougall  Boulevard. 
McDougall  and  Frootenao,  see  Hendrie  Boulevard. 
**  Hendrie  and  Jefferson,  see  Frontenao  Boulevard. 

Bowen  ave.,  Jefferson  to  50  ft  s.  of  Chaps  ton.  

Bradley  st.,  w.  from  Crane  811  ft  

Brady  st,  Woodward  to  8  ft  w.  of  w.  of  Brush  

"       8  ft  w.  of  w.  to  18  ft  w.  of  e.  of  Beaubien.  

*'       Beaubien  to  Russell  

Brainard  St.,  Trumbull  to  e.  line  of  Seventh.  

e.  line  of  Seventh  to  Sixth  

"  Greenwood  to  alley  w.  of  Fourth  

••  alley  w.  of,  to  16  ft  w.  of  e.  of  Fourth  

16  ft  w.  of  e.  of  Fourth  to  17  ft  e.  of  w.  of  Third  

Third  to  Cass  

Brandon  pi.,  114  ft.  w.  of  w.  of  to  Moran  

Brandon  ave.  (west),  Campbell  to  Junction  

••  "     Junction  to  Hubbard  

Bratahaw  st ,  16  ft  w.  of  e.  of  Fourth  to  98  ft  e.  of  w.  of  Third  

Breckenridjre  st.,  w.  from  Humboldt  74  ft  

Humboldt  to  Eighteenth.  

Eighteenth  to  148  ft  w.  of  Sixteenth  

1  IN  ft  w.  of  Sixteenth  to  Sixteenth  

Fifteenth  to  140  ft  w.  of  Fourteenth  
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^^•nrtdge  st,  140  ft.  w.  of  t*  fourteenth   4  Iron. 

BreToort  pi.,  Twenty-second  to  alley  e.  of   6 

Nineteenth  to  alley  w.  of  Eighteenth   4  " 

Bl*w^ it,  crossing*  aide  of  Brush   6  •* 

e.  Una  of  Brush  to  Russell   4  " 

"        RftopeUe  to  Gratiot   4 

r^«ttt,Onaneto  Hlbbard   6 

pl(  Twenty  second  to  Twenty-first   4 

?]***  ,2ft.  w.of  alley  w.  of  to  Crane   4 

*^  it,  Atwater  to  Jefferson     6 

crossing  Jeff  erson   8  •* 

Jefferson  to  Congress   4  " 

Congress  to  Gratiot   8  " 

Gratiot  to  28  ft  n.  of  s.  of  Madison   4 

Madison  to  10  ft.  s.  of  n.  of  Elizabeth   8 

Elisabeth  to  s.  line  of  Adelaide   4 

|(      crossing  s.  side  Adelaide   6  " 

15  ft  n.  of  a  of  Adelaide  to  21  ft.  s.  of  n.  of  Edmund   10  •* 

Edmund  to  Watson   84 

"      Watson  to  Benton   0 

-      15  ft  n.  of  s.  of  Benton  to  28  ft.  a  of  n.  of  Rowena.   8 

"      Brady  to  8  ft.  n.  of  s.  of  Alexandrine   8  .  " 

8  ft.  n  of  a  Alexandrine  to  340  ft  n.  of  Milwaukee   6 

280  ft.  n.  of  Milwaukee  to  24-in.  main  in  N.  Boulevard   8 

"     crossing  Palmer,  both  sides   4  " 

"      Horton  to  Hamlin   4  '* 

'*     crossing  Chandler   6  " 

Bryant  st ,  e.  from  Wabash  185  ft   8 

185  ft  e.  of  Wabash  to  Twelfth   4 

Buchanan  st,  Llvernois  to  Vinewood   16 

"  Vinewood  to  Grand  River   80  " 


"  Twenty-eighth  to  Sootten  

'*  Twenty-fourth  to  Twenty-third  

Williams  to  e.  line  of  Maybury  

"  e.  line  of  Maybury  to  75  ft.  e.  of  Sullivan 

887  ft  w.  of  Humboldt  to  Eighteenth  

"  160  ft.  w.  of,  to  Seventeenth  

Fifteenth  to  Wabash  

"         alley  s  of,  Joe  to  Howell  

Bnnclark  court,  alley  w.  of  Avery  to  Twelfth  

Bmiage  pi ,  Waterloo  to  Cleveland  

Bmhey  st,  Michigan  to  81  ft.  n.  of  s.  of  Julia  


Butternut  st, Twenty-fourth  to  Fifteenth   21 

"  Williams  to  227  ft.  e.  of  Maybury   4 

"  e.  from  Seventeenth  144  ft      4 

e.  from  Wabash  268  ft   4 

"  National  to  alley  w.  of  Trumbull   4 

alley  e.  of  Trumbull  to  Seventh   4 

C  st,  Hubbard  to  Vinewood   4 

Cadillac  ave.,  Pumping  Works  to  Mack   42 

"  crossing  Jefferson  to  n.  line   6 

••  1,000  ft.  n.  of  to  2,050  ft  n.  of  Jefferson   .    6 

95  ft  s.  of  to  Harper   6 

Cadillac  square,  a  side,  Woodward  to  Randolph   24 

*'  n.  side,  Monroe  to  Bates   6 

"  alley  n.  of,  from  second  alley  e.  of  Woodward  to 

Randolph   4 
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Cadtttac  square,  aHey  g.  of,  alley  e.  of  Woodward  to  Bates   4 

Calumet  are.,  w.  line  of  Twelfth  to  198  ft  e.  of  same.   4 

*'  crowing  Lincoln   4 

"  Eighth  to  Fourth   4 

Grand  Hirer  to  Third  80 

Calvert  are.,  croeelng  Woodward  to  w.  line.   • 

Cameron  are.,  94-in.  main  to  188  ft.  n.  of  N.  Boulevard.   • 

188  ft  n.  of  N.  Boulevard  to  Clay   4 

Clay  to  88  ft  n.  of  Koch   6 

Cam  pan  at,  RWer  to  Fort   8 

n.  f rom  Dlx  448  ft   4 

Campbell  are.,  Hirer  to  Dunn   8 

41  Michigan  to  181  ft  n.  of  Herbert   6 

Canfleld  are.,  Thirteenth  to  48  ft  e.  of  tame   4 

48  ft.  e.  of  Thirteenth  to  Twelfth   8 

"  crossing  Seventh   4 

"  e.  line  of  8eventh  to  8ixth.   8 

"  Greenwood  to  Fourth   4 

Third  to  Woodward   4 

Third  to  Woodward  80 

"  Woodward  to  Collins   48 

Woodward  to  787  ft  w.  of  Mt  Elliott   8 

787  ft  w.  of  to  Mt  Elliott   4 

"  Canton  to  8  ft  w.  of  Helen   8 

"  alley  a  of ,  from  Hastings  to  alley  e.  of  same   8 

Can  in*  are.,  16-ln.  main  to  w.  line  of  Woodward   0 

w.  of  w.  line  of  Woodward  87  ft   4 

Canton  are  ,  Jefferson  to  810  ft.  n.  of  Kercheral   8 

*'  crossing  Mack   8 

88  ft  s.  of  n.  of  8toart  to  Gratiot.   8 

Hancock  to  188  ft  n.  of  Frederick   8 

Medbury  to  Piquette   8 

crossing  N.  Boulevard   6 

Caroline  st.  Thirteenth  to  189  ft  w.  of  Twelfth   8 

198  ft  w.  of  to  Twelfth  8  ft  4 

Cass  st^Woodbridge  to  Jefferson  ,   8 

•*     Jefferson  to  Fort  84 

"     alley  n.  of  Michigan  to  8penoer   4 

"     alley  w.  of,  from  alley  a  of  8penoer  to  Lewis.   4 

Cass  ave.,  Jefferson  to  Columbia   10 

Columbia  to  Oilman   18 

Oilman  to  Joy   10 

**       Joy  to  Alexandria*   8 

Alexandrine  to  16  f  t  a  of  a  line  of  Canfleld   8 

crossing  Canfleld  48  ft   8 

88  ft.  n.  of    of  Canfleld  to  19  ft  n.  of  n.  of  Warren   6 

19  ft.  n.  of  Warren  to84  ft  n.  of  a  of  Klrby  (east)   18 

from  Klrby  (esat)  to  Klrby  (west)   18 

44        91  ft  n.  of  s.  of  Klrby  (west)  to  80  ft  n.  of  a  of  Holdsn.    10 

80  ft  n.  of  s.  of  Holden  to  118  ft  a  of  D.  ft  B.  C.  B.  R.   8 

118  ft  a  of  D.  ft  B.  C.  R.R.  to  Milwaukee.   8 

"       s.  line  of  N.  Boulevard  to  84-io.  main   8 

"        west  side,  crossing  Forest  and  Putnam   ....  4 

alley  w.  of,  alky  i.  of  Eliaaheth  to  119  ft  a  of  Oilman.   4 

alter  w.  of,  119  ft  a  of  to  Oilman   3 

44        alley  w.  of,  Led  yard  to  Bagg   4 
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Catherine  st,  Gratiot  to  Hastings  

Hastings  to  Rivard  

44  crossing  Rivard  

44  Rivard  to  w.  Una  of  Dequindre  

"  w.  line  of  Dequindre  to  e.  line  of  8t.  Aubin  

44  e.  line  of  8t  Aubin  to  Elmwood   

Cavalry  ave.,  Lafayette  to  Amherst  

Regular  to  n.  line  of  Dix  

"  n.  line  of  Dix  to  Toledo  

Celeron  it,  874  ft  w.  of  Campbell  to  Junction  

Celia  st.  Wabash  to  4  ft.  e.  of  e.  line  of  same  

"     4  ft  e.  of  e.  of  Wabash  to  Thirteenth  

44     Thirteenth  to  Twelfth  

Cbamplain  st,  Randolph  to  8t.  Aubin.  

44  Randolph  to  alley  e.  of  same  

44  8t  Antoine  to  Orleans.  

44  Orleans  to  Elmwood  

Elmwood  to  150  ft  w.  of  Leib  st  

800  ft  w.  of  to  Leib  

44  Leib  to  SO  ft  e.  of  w.  of  Frontenac  Boulevard  . 

44  crossing  Frontenac  Boalerard  roadway  50  ft  

*'  50  ft  w.  of  e.  of  Frontenac  Boulevard  to  Field  , 

Field  to  a.  line  of  Baldwin  

44  Seyburn  to  8hipherd  

44  alley  s.  of,  alley  e.  of  Randolph  to  8t  Antoine  

Chandler  ave..  Woodward  to  Oakland  

Charles  st,  8eveuth  to  81xth  

Charlevoix  st,  Chene  to  e.  line  of  Jos.  Campau  

'4  e.  line  of  Jos.  Campau  to  alley  w.  of  McDougall  

44  alley  e.  of  McDougall  to  Elmwood  

EUery  to  Mt  Elliott  

148  ft.  w.  of  to  Concord  

Charlotte  are.,  Fifth  to  131  ft  w.  of  Fourth  

181  ft  w.  of  to  Fourth  

44  alley  e.  of  Third  to  Woodward  

Chase  st,  crossing  Russell,  e.  side.  

e.  line  of  Russell  to  w.  line  of  Riopelle  

44      crossing  w.  side  of  Riopelle  

Chene  st,  Atwater  to  s.  line  of  N.  Boulerard  

44       Congress  to  Canfleld.  

Cherry  st,  Twelfth  to  Harrison.  

44        National  to  alley  w.  of  Trumbull  

44        alley  w.  of  Trumbull  to  Seventh  

44        Seventh  to  Grand  River  

Chestnut  st,  Russell  to  Elmwood.  

Chipman  st.  Nineteenth  to  alley  w.  of  Eighteenth.  

Chicago  Boulevard,  crossing  Woodward  from  15-Inch  main  to  e.  line. 
Chope  pL,  Twenty-fourth  to  187  ft  w.  of  Grand  River  

44       107  ft  w.  of ,  to  Grand  River  

Christiancy  st,  Morrell  to  Ferdinand  

"  Ferdinand  to  188  ft  e.  of  e.  of  same  

-  188  ft.  e.  of  e.  of  Ferdinand  to  Lansing,  

44  Lansing  to  184  ft  e.  of  e.  of  same  

184  ft  e.  of  e.  of  Lansing  to  McKinstry  

Church  st,  crossing  Eleventh  st  

•*        79  ft  w.  of  w.  of  Tenth  to  e.  line  of  same  

alley  s.  of,  Tenth  to  Eighth  
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CUlrmont  are.,  175  ft.  w.  of  to  Hamilton  Boulevard  

44  1,875  ft.  w.  of  w.  of  Woodward  to  w.  line  of  same  

"  w.  line  to  16-in.  main  in  Woodward.  

Clark  are,.  River  to  s.  line  of  M.  C.  R.  R  

s.  line  of  N.C.RR.  to  Michigan  are  

"        Michigan  Peninsular  Oar  Works  to  Michigan  are   

iO  ft.  n.  of  s.  of  Rich  (east)  to  95  ft.  n.  of  s.  of  Rich  (west),78  ft 

Clark  park,  899  ft  w.  of  to  Sootten   

e.  from  Clark  888  ft  

44        n.  and  s,  from  4-inch  pipe  607  ft.  

Clay  are,,  18-ln.  to  8-ln.  in  Woodward  

Woodward  to  Oakland   ,  

Oakland  to  898  ft.  e.  of  8t.  Aubio  

Cleveland  St.,  8t.  Aubin  to  Elmwood  

"  Elmwood  to  Burlage  pi  

Cleveland  pi.,  crossing  Greenwood,  e  side  

"  e.  from  Greenwood  984  ft  

Clifford  st,  Sproat  to  Park  pi  

44         alley  w.  of  Griswold  to  e.  line  of  Washington  

44         Washington  to  Woodward.  

Clinton  st,  Gratiot  to  Rivard   

Rlvard  to  Orleans.   

44         Orleans  to  Elmwood   

44         alley  s.  of,  alley  w.  of  Brush  to  8t.  Antoine  

OUppert  st,  n.  from  Dennis  481  ft  

Ooe  ave,,  Van  Dyke  to  Parker  

Colby  ave.,  crossing  Russell  (e.  side)  

Collins  st,  Gratiot  to  CauAeld  

Canfleld  to  Griffin  

•*        LeUnd  to  Canfleld  

n.  from  Canfleld  888  ft  

"        588  ft  n.  of  Canfleld  to  88  ft.  n.  of  Hancock  

44         s.  from  Harper  150  ft  

Columbia  at.,  Cass  to  Park  

Park  to  Woodward  

Woodward  to  Rivard  

44  alley  s.  of,  Cass  to  Woodward.  

Columbus  ave.,  s.  from  Fort  570  ft  ".  

"  crossing  Fort  

Commonwealth  ave.,  crossing  Grand  River  

(w  side)  Alexandrine  to  Calumet  

44  crossing  Forest  48  ft  

44  (both  sides),  crossing  Hancock  n.  to  s.  Use  

44-  s.  line  of  Putnam  to  If errick  

a  line  of  Kirby  to7ft  oof  Stanley  

489  ft  s.  of  Plquette  to  Holden,  

Concord  ave.,  Jefferson  to  Mack  

8ylvester  to  s.  line  of  Harper.  

Congress  st.  Sixth  to  Bates  80 

44  Randolph  to  8t  Aubin  84 

44  St.  Aubin  to  Meldrum   49 

Bates  to  Brush  

44  8t  Antoine  to  Mt  Elliott  (e.  line)  

171  ft  w.  of  to  Helen  

44  e.  side  of  Frontenac  Boulevard  to  Field  

alley  s.  of,  Seventh  to  Sixth  

44  alley  s.  of,  fourth  to  250  ft.  e.  of  same  
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Congresi  it,  Alley  s.  of.  Third  to  Griswold  

44  alley  s.  of,  80  ft.  w.  of  Brash  to  8t  Antotne  

Conger  st,  27  ft.  w.  of  e.  of  Van  Dyke  to  168  ft.  w.  of  w.  of  same  

Cook  st,  e.  from  Welch  880  ft  

"        888  ft  e.  of  Welch  to  Hammond  

Cracow  pi.,  alley  e.  of  Hastings  to  Rlvard  

Craig  are.,  n.  from  Trombly  878  ft  

44       878  ft  n.  of  Trombly  to  Milwaukee  

Crane  ave.,  Jefferson  to  Mack  

Crary  at,  211  ft.  w.  of  to  Crane  

Crystal  st.,  Trombly  to  Milwaukee  

Coster  are.,  e.  from  Woodward  886  ft  

44         898  ft.  e.  of  Woodward  to  John  R  

44         John  R.  to  807  ft  e.  of  same  

"         807  ft  e.  of  John  R  to  Brush  

44         Brush  to  Hastings.  

44         Rlvard  to  188  ft.  e.  of  same  

188  ft.  e.  of  Rlvard  to  Russell  

Cutler  st,  e.  from  McClellan  480  ft  

D  st,  800  ft.  w.  of  to  Vlnewood  

Dalselle  st,  Twenty-fourth  to  Twenty-third  

**         Twenty-third  to  Twenty-second  

44         Twenty-second  to  Foundry  

Thirteenth  to  Twelfth  

44         crossing  Twelfth    

Dane  st,  crossing  Collins  e.  side  «.  

44     e.  line  of  Collins  to  888  ft.  e.  of  Moran  

"      crossing  Mt.  Elliott  from  w.  to  e.  line  

Davenport  st,  Cass  to  Woodward  

Davis  pi.,  Theodore  to  alley  s.  of  same  

Delaware  are.,  800  ft  w.  of  w.  line  of  Second  ave.,  to  44  ft.  w.  of  e.  of 

Woodward  

Doming  st,  e.  from  Scotten  868  ft  

Dennis  st,  Clippert  to  Livernois  

Dequindre  st.,  Woodbridge  to  Jefferson  

44  w.  side  Jay  to  Waterloo  

44  e.  side  Waterloo  to  Gratiot  

s.  from  Adelaide  808  ft  

44  Alfred  to  Pierce  

Canfleld  to  Willis.  

44  alley  e.  of,  s.  from  866  ft  

Dotloff  court,  crossing  Hancock,  n.  side    

44  Hancock  to  870  ft.  n.  of  n.  of  same  

Devereaux  st.  Thirty-first  to  Thirtieth  

DIUon  ave.,  n.  from  Holden  687  ft  

Division  st,  crossing  Brush,  e.  side.  

e.  line  of  Brush  to  8t  Aubin.  

Dix  ave.,  Artilleryfto  Twenty-fourth  10 

(n  side),  crossing  W.  Boulevard  180  ft  

44      crossing  Twenty-third  

Dragoon  ave.,  n.  from  River  st.  568  ft  

44  Hussar  to  n.  line  of  Dlx  

Driggsave.,  Campbell  crossing  w.  side  

44  Campbell  to  Junction  

Dry  Dock  st,  Swain  to  Lady's  lane  

%  Dubois  st,  Atwater  to  Clinton  

44        Clinton  to  Hunt. .  i    8 


KOTO. 

Iron. 
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Dubois  st,  Hunt  to  n.  line  of  LeUnd  

n.  line  of  Leland  to  s.  line  of  OanflekL  

OamVOd,  crossing  s.  side  40  ft  

40  ft  n.  of  s.  of  Canfleld  to  95  ft.  n.*of  s.  of  Farnsworth  

Farnsworth  crossing  n.  side  from  18-ln  main  to  n.  line  48  ft. 

"        n.  line  of  Farnsworth  to  188  ft  n.  of  Frederick  

188  ft  n.  of  Frederick  to  Ferry  

"        Ferry  to  Hendrte  

HendrietolOOft  s.  of  Medbury  

100  ft  s.  of  Medbury  to  90  ft.  s.  of  Harper  

"        90  ft  s.  of  Harper  to  89  ft  n.  of  s.  of  Trombly  

"        crossing  N.  Boulevard.  

Duffleld  st,  Osas  to  Woodward.  

DumonUer  st,  e.  from  Crane  997  ft  

997  ft.  e.  of  to  886  ft  e.  of  Crane  

Dunn  st,  Wesson  to  Campbell  

Durand  st,  99  ft  w.  of  e.  of  Van  Dyke  to  979  ft  w.  of  w.  of  same.  

B  st,  Hubbard  to  Vinewood  

"  crossing  W.  Boulevard  from  5  ft  e.  of  w.  to  9  ft.  w.  of  e.  

"  e.  line  of  W.  Boulevard  to  Twenty -sixth.  

*•  Twenty-sixth  to  Twenty-fifth  

Edison  are.,  10-Inch  main  In  Woodward  to  w.  line  of  same  

Edmund  pi..  Woodward  to  Brush.   

Eighth  st,  River  st  to  Michigan  

"        Michigan  to  Cherry  

"        Grand  Blver  to  Calumet... i  

*'        crossing  s.  side  of  Calumet  40  ft  

Calumet  to  Lysander  

Eighteenth  St.,  Fort  to  s.  Une  of  Myrtle  

s.  to  n.  line  of  Myrtle.   

Myrtle  to  60  ft  n.  of  Lmden  

80  ft  n.  of ,  to  970  ft  n.  of  Linden  

870  ft  n.  of ,  to  488  ft  n.  of  Linden.  

"  488  ft  n.  of  Linden  to  n.  line  of  Buchanan  

44  n.  line  of  Buchanan  to  s.  line  of  Hancock.  

44  crossing  s  side  of  Hancock  

44  Grand  River  to  N.  Boulevard  (s.  line)  

•*  crossing  N.  Boulevard  

**  n.  from  N.  Boulevard  998  ft  

*'  alley  w.  of,  Brevoort  to  Webster  pL  

alley  w.  of,  8t  Clair  to  Wing  pt  

***  alley  w.  of,  Chlpman  to  Johnson  

Eighteenth-and-a-half  st.  s.  from  River  804  ft  

44  River  to  Fort  st  

Eleventh  st,  Leverette  to  Michigan  

Eliot  st,  Woodward  to  99  ft.  w.  of  e.  of  John  R  

44     John  R  to  RiopeUe  

Ellery  st,  Waterloo  to  Charlevoix  

Amdt  to  Berlin  

Heidelberg  to  Schneider  pi  

s.  Une  of  Mack  to  Pulford  

Zender  to  Gratiot  

**       crossing  Hendrie  Boulevard.  

Ellery  pi..  Forest  to  Hancock  

Elisabeth  st.,  Grand  River  to  Cass.  

44  99  ft.  e.  of  w.  of  rark  to  90  ft.  e.  of  w.  of  Brush  

44  Brush  to  Beaubiea  
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Elizabeth  it,  (both  tides),  alley  e.  of  Woodward  to  177  ft.  w.  of  w.  of  Brush  4  iron. 

"          Beaubien  to  8t.  Antolne   19  44 

"          8t  Antolne  to  Hastings   4  44 

alley  a.  of,  100  ft  w.  of  Cass  to  Woodward.   4  44 

alley  s.  of,  allay  e.  of  Woodward  to  Witherell   t 

"          alley  s.  of,  John  R.  to  Randolph   4  44 

Elm  ft,  alley  e.  of  Wabash  to  Harrison   4  44 

"    Harrison  to  National   6  44 

"    National  to  alley  w.  of  Trumbull   4  44 

44    alley  e.  of  Trumbull  to  Seventh   4  44 

Bmwood  are.,  Jefferson  to  Monroe   4  44 

44            Monroe  to  Maple   6  /• 

Waterloo  to  Hunt   4  44 

"  Hunt  to  Gratiot   6 

Emmons  st,  Mcdellan  to  Pennsylvania   4  44 

Eodicottave.,  crossing  e.  side  of  Woodward   4 

"           crossing  w.  side  of  John  R.   6  44 

Eoglewood  ave ,  crossing  Woodward  e.  side.   6  44 

e.  line  of  Woodward  to  w.  line  of  Oakland   4  " 

44              e.  from  w.  line  of  Oakland  30  ft   6  44 

Erie  pi,  crossing  w.  side  of  Moran  28  ft   8  44 

EnUne  st.  Woodward  to  Russell   4 

Russell  to  160  f  t  w.  of  Rlopelle   6 

150  ft  w.  of  to  Rlopelle   4 

"        Dequindre  to  w.  line  of  Cbene   4  44 

M        w.  line  of  Chen©  to  Orandy   8  44 

Euclid  ave.,  620  ft.  w.  of  to  Woodward   6  44 

Exposition  Grounds,  8.  from  River  st.  048  f t   4  44 

F  st,  140  ft  w.  of  to  Vinewood   4 

44  crossing  roadway  of  Vinewood  27  ft   6  44 

Fairbanks  st,  e.  from  Sootten  804  ft   4 

Farmer  at,  Bates  to  Gratiot   6  44 

44        15  ft.  s.  of  to  88  ft.  n.  of  80-in.  main  in  Gratiot   8 

Farnaworth  st,  Woodward  to  Rlvard   6  44 

Rlvard  to  Dubois   16  4» 

44             crossing  e.  side  of  Dubois   6  44 

e.  line  of  Dubois  to  Grandy   4 

Mitchell  to  McDougall   4 

"              crossing  Collins   6  44 

"              Collins  to  Moran                                               8ft  4  44 

crossing  e.  aide  of  Moran  20  ft   0  44 

crossing  Mfc  Elliott  from  w.  line  to  14  ft.  w.  of  e.  51  ft. . .  6 

41  182  ft.  w.  of  to  Concord   6 

"              Canton  to  Helen   4  44 

44             crossing  Frontenac  Boulevard   8  44 

44  alley  s.  of,  or  first  st.  s.  of,  crossing  w.  side  of  Moran.. . .  8 

Farrand  stf  e.  from  McClellan  518  ft   6 

Ferdinand  st,  n.  from  River  075  ft   4 

"            875  ft.  n.  of  River  to  408  ft.  8.  of  s.  line  of  Fort   6  44 

408  ft  s.  of  8.  of  to  Fort   4 

Porter  to  140  ft.  n.  of  Chrlstlancy   6 

800  ft  s.  of  to  800  ft.  n.  of  Dix   6 

Ferry  ave ,  Woodward  to  Russell   4  44 

Russell  to  St  Aubin   8  44 

St  Aubin  to  Mitchell   4 

"        80  ft.  w.  of  w.  of  Collins  to  w.  line  of  same   8  44 

"        w.  line  of  Collins  to  82  ft  e,  of  e.  of  same   8  4> 
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Ferry  are.,  147  ft  w.  of  to  Moran  

"        crossing  •.  side  of  Moran  

crossing  ML  Elliott,  from  main  to  main,  80  ft  

94  ft  e.  of  w.  of  to  898  ft  e.  of  e.  of  Helen  

**        crossing  Frontenae  Boulevard.  

Towneend  to  Baldwin  

alley  a  of,  168  ft  w.  of  to  8eoor  pi  

Field  are.,  Jefferson  to  740  ft  n.  of  Waterloo  

4  ft  a  of  Mack  to  177  ft  n.  of  Medbury  

Fifth  »t.t  Congress  to  alley  n.  of  

alley  a  of  to  allsy  n.  of  Lafayette  

Abbott  to  Cherry  

44      Cherry  to  Noble.  

both  sides  of  Crawford  Park  

"       Holden  to  144  ft  a  of  Piquette.  

144  ft  s.  of  to  Piquette  

Fifteenth  st.  Fort  to  n.  line  of  Grand  River  

"  Bagg  to  Buchanan  

n.  from  Warren  848  ft  

••  Klrby  to  Harper  

"  crossing  N.  Boulevard.   

Finley  st  ,  488  ft.  w.  of  to  Joa  Campau  

First  st.,  Front  to  Woodbridge  

"      Woodbridge  to  alley  n.  of  Jefferson  

44      Jefferson  to  a  line  of  Congress.  

•*      crossing  Congress  

"      n.  line  of  Congress  to  Fort  

"       Fort  to  Grand  Hirer  

"      alley  w.  of,  alley  a  of  to  Spencer  

alley  w.  of,  alley  s.  of  to  Prentiai  

Fischer  are.,  Jefferson  to  00  ft  n.  of  Beaman  

crossing  Mack  from  48-in.  to  8-in.  main  

n.  from  Mack  1,488  ft  

Florence  st.  Harper  to  Piquette  

Florene  st.,  Shipherd  to  Van  Dyke  

Flower  st,  crossing  Forest  a  to  n.  line  

••        n.  from  Forest  900  ft  

44        900  ft  n.  of  Forest  to  Hancock  

Forest  are.,  Fourteenth  to  alley  w.  of  Wabash  

9  ft  w.  of  w.  of  Wabash  to  100  ft.  w.  of  Twelfth.. 

190  ft  w.  of  Twelfth  to  Arery  

44  Arery  to  Commonwealth  .*. . 

44  Commonwealth  to  Trumbull.  

4*  crossing  Trumbull   

"  Lincoln  to  Seventh  

44  Seventh  to  Fourth   

Third  to  Casa  both  sides  

Cast  to  878  ft  w.  of  Rirard  

878  ft.  w.  of  to  Rivard   

**  Russell  to  w.  line  of  Dubois.  

"  crossing  Dubois  from  e.  to  w  

e.  line  of  Dubois  to  190  ft.  w.  of  Grandy  

190  ft  w.  of  O randy  to  e,  line  of  same  

McDougall  to  e.  lln*  of  Collins.  

e.  line  of  Collins  to  Moran  

Moran  to  157  ft.  w.  of  Beaufalt  

44  157  ft.  w.  of  to  Beaufalt  
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Forest  are.,  e.  from  Baldwin  164  ft.   4  iron. 

alley  a  of,  8t.  Antoine  to  874  ft.  w.  of  Hastings   8 

44        alley  a  of,  874  ft,  w.  of  to  Hastings.    4  " 

Forsyth  are.,  Baltimore  to  alley  s.  of  i-ame   6  " 

Fort  it,  w.  line  of  Artillery  to  Twenty-fourth   8  44 

44    Twenty-fourth  to  Hoffman   6  44 

44     Hoffman  to  Fourteenth.    8  44 

44     Fourteenth  to  Tenth   6  44 

44     Tenth  to  Seventh   IS 

44     8eventb  to  Woodward         ....     18  44 

44     Oriiwold  to  Woodward   4  44 

St.  Antoine  to  Meldrum   4  44 

44     108  ft.  w.  of  to  Helen    4 

44    alley  s.  of,  Eighth  to  Seventh   4  44 

44    alley  a  of ,  Seventh  to  Fifth   8 

44     alley  a  of,  10  ft.  w.  of  Third  to  Cass...   4  44 

44     aUey  a  of ,  Oasa  to  Shelby   6 

alley  a  of,  Shelby  to  alley  w.  of  Woodward   4  44 

Foundry  at,  Baker  to  Michigan   6 

Fourth  st,  Woodbridge  to  Lamed   4  44 

44       Lamed  to  Congress   8  44 

44       Fort  to  Grand  River.   6  44 

44       alley  w.  of,  Labrosse  to  alley  s.  of  Michigan    4  44 

Fourth  ave.,  Grand  River  to  Bagg   4  44 

"         Bagg  to  Calumet   6  44 

Calumet  to  a  line  of  Kirby     4  44 

41          a  to  n.  line  of  Kirby   6  44 

n.  line  of  Kirby  to  81  ft.  s.  of  n.  of  Bratahaw   4  44 

21  ft.  s.  of  n.  of  Bratahaw  to  18  ft.  a  of  n.  of  Holden   10 

alley  w.  of,  Brainard  to  alley  n.  of   4 

"         alley  w.  of,  Selden  to  alley  s.  of   4  44 

"          alley  w.  of,  Lyaander  to  Prentiss   8  44 

Fourteenth  ave.,  Fort  to  Lafayette    8  *4 

Lafayette  to  Bagg   10 

Bagg  to  Grand  River.   8 

44              Grand  River  to  s.  line  of  N.  Boulevard   6  44 

44              a  to  n.  line  of  N.  Boulevard   8  44 

(w.  side),  n.  from  Porter  402  ft   4  44 

Fox  st.  Frank  to  Alexandrine                                                   8*4  44 

Frank  st,  Seventh  to  28  ft.  e.  of  w.  of  Sixth  st   6 

44       Sixth  to  Fourth   4  44 

Franklin  st,  Randolph  to  Beaubien   4  44 

14          Beaubien  to  Orleans   8  44 

44          Orleans  to  26  ft.  e.  of  Dequindre   4  44 

25  ft  e.  of  Dequindre  to  McDougall   6  4* 

Walker  to  Adair.   4 

*  44          825  ft  w.  of  to  Leib  st   4 

alley  a  of,  McDougall  to  Walker   4 

Frederick  st.f  Woodward  to  124  ft  e.  of  RiopeUe   4  44 

124  ft  e.  of  RiopeUe  to  180  ft  e.  of  same   6 

252  ft.  w.  of  8t  Aubin  to  Jos.  Campau   4 

Collins  to  125  ft  e.  of  Moran   8 

44             Helen  to  60  ft.  w.  of  w.  of  Frontenac  Boulevard   4  44 

44             connecting  two  mains  in  Mt  Elliott  ave   6  44 

Fremont  pi.,  Collins  to  448  ft  w.  of  Moran   8 

448  ft  w.  of  to  Moran   4 

Front  st,  Third  to  107  ft.  e.  of  same     8  44 
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Front  at.,  8eoood  to  170  ft  e.  of  First  

Frontenao  Boulevard,  (w.  tide),  a.  from  48-in.  mala  is  Jefferson  to  B.  L 

Park  

(w.  tide),  crossing  Jefferson  are.  from  main  to 

b.  line  

(w.  sldeX  main  in  Mack  to  n.  line  

(w.  aide),  a,  ton.  toe  of  Gratiot.   

(w.  aide),  crossing  Farnsworth,  Ferry  ft  Hendrta, 

(e.  aide),  4*1  ft.  a.  of  to  880  ft  a.  of  Jefferson  

(e.  aide),  880  ft.  a.  of  Jefferaon  to  80  ft  a.  of  n.  of 

St.  Paul  

(e.  aide),  a.  of  Mack,  crossing  Boulevard  78  ft  

(e.  aide).  Mack,  88  ft  s.  of  n.  to  s.  ton.  

(e.  aide),  4-in.  main  to  18  ft  n.  of  a.  Una,  

(e.  aide),  SO  ft  a.  of  a.  of  Gratiot  to  Gratiot  

(e.  aide),  n.  from  Gratiot  68  ft  

(e.  aide),  crossing  Farnsworth  and  Uendrie 

Boulevard  

crossing  Frontenao  Boulevard  4*4  ft  a.  of  and  880 

ft  a.  of  

Frontenao  are.,  a.  from  Medbury  08  ft  

Galater  at,  Oanfleld  to  Forest  

Garfield  are.,  Woodward  to  887  ft  e.  of  e.  of  John  R.   

887  ft  e.  of  e.  of  John  R.  to  10  ft  w.  of  Brush  

"  10  ft  w.  of  Bruah  to  e.  line  of  Bruah.  

e.  line  of  Brush  to  88tft  w.  of  Beaubien  

888  ft  w.  of  Beaubien  to  e.  line  of  8t  Antoine  

e.  line  of  8t  Antoine  to  848  ft  w.  of  Hastings  

848ft  w.of  toHastlnca  

HastingB  to  w.  line  of  Dubois  

"  croneing  Dubois  w.  to  e.  line  

"  e.  line  of  Dubois  to  Chene,  w.  line  

w.  line  of  Chene  to  e.  line  of  Grsndy  

e.  from  McDougall  818  ft  

•*  crossing;  Collins.  

188  ft  w.  of  Galater  to  818  ft  w.  of  Moran.  

818  ft  w.  of  to  Moran  

crossing  Moran,  e.  side  

crossing  Mt  Elite* 1 58  ft  

188  ft.  w.  of  to  Beaufalt  

"  alley  a.  of.  Second  to  150  ft  e.  of  same,  

"  alley  a.  of,  St  Antoine  to  874  ft  w.  of  Hastings  

*'  alley  a  of,  874  ft  w.  of  to  Hastings.  

**  alley  a.  of,  Hastings  to  885  ft.  e.  of  same  

Oilman  at.  Grand  River  to  Osss  

Gladstone  ave.,  808  ft  w.  of  to  15-inch  main  In  Woodward  

Glynn  ct,  800  ft  w.  of  to  the  w.  line  of  Woodward  

"       w.  line  of  Woodward  to  15- inch  main  

Goethe  st,  Oraae  to  Hotoomb.  

e.  from  McClellan  888  ft  

Goldnerave.,  Michigan  to  G.  T.  R.  R  

Grand  River  ave..  Woodward  to  Cass  

Cass  to  Third  

Third  to  400  ft  w.  of  Humboldt  

400  ft  w.  of  Humboldt  to  Vlnewood  

Vinewood  to  N.  Boulevard  W 

N.  Boulevard  to  city  limits.   • 

"  Calumet  to  Buchanan    80 
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Grand  River  ere.,  connecting  00-ln.  with  8-in.  in  Buchanan,  22  ft  

44  (g.  side).  Second  to  06  ft.  e.  of  Cherry  

44  (n.  side),  e.  from  Eighth  110  ft.  

44  alley  e.  of,  10  ft.  n.  of  Bagley  to  alley  n.  of  Bagley  

44  alley  e.  of.  Fourth  to  Union  

44  alley  e.  of,  w.  from  Lincoln  47  ft.  

44  alley  e.  of,  Trumbull  to  alley  w.  of  same  

4*  alley  e.  of,  Wabash  to  alley  w.  of  same  *f 

Grandy  ave.,  Gratiot  to  Pierce  

44  Pierce  to  Harper  

n.  from  Harper  888  ft  

44  SB  ft,  n.  of  Harper  to  Chene.  

Granger  st,  e.  from  Baldwin  860  ft  

850  ft  e.  of  Baldwin  to  Van  Dyke  

Grant  et,  n.  from  Warren  818  ft  

Grant  st,  Thirteenth  to  Twelfth,  w.  line  

44      crossing  w.  side  of  Twelfth  

Granville  pL,  Wabash  to  e.  line  of  same  

44  e.  line  of  Wabash  to  Thirteenth  

Gratiot  are.,  Woodward  to  Rayoor  

44  Raynor  to  w.  line  of  Rivard  (s)  

w.  line  of  Rivard  <s)  to  8t.  Aubin  

44  Woodward  to  Brush  

44  Brush  to  64  ft  w.  of  Sheridan      

64  ft.  w.  of  Sheridan  to  866  ft.  w.  of  Harper  

866  ft  w.  of  Harper  to  Cadillac   < 

44  alley  s.  of,  alley  e.  of  Woodward  to  Farmer  

44  alley  ft.  of,  Farmer  to  alley  e.  of  Farrar   i 

Greenwood  are.,  Bagg  to  Calumet  

44  crossing  Calumet   

44  n.  line  of  Calumet  to  N.  Boulevard  

Griffin  st,  see  North  Boulevard. 

Griswold  st,  Detroit  River  to  Atwater  

Atwater  to  8tate  

44  86  ft  n.  of  n.  of  Grand  River  to  16  ft  a  of  s.  of  Clifford  

44  16  ft  s.  of  s.  line  of  Clifford  to  18-in.  main  in  Clifford  1 

Gnmunond  are.,  Hamilton  Boulevard  to  16-in.  main  in  Woodward  

Gaiuoz  st,  Clay  to  8!dney  

Quoin  st,  Russell  to  Orleans  

44       Orleans  to  McDougall   1 

44       McDougall  to  Walker.  

Halgh  ave.,  16-in.  main  to  e.  line  of  Woodward  

44         e.  line  of  Woodward  to  158  ft.  e.  of  same  

14         Russell  to  865  ft  e.  of  Greeley  

Hale  st,  Rlopelle  to  8t  Aubin   

44     e.  from  St  Aubin  875  ft  

44      875  ft  e.  of  St.  Aubin  to  Dubois  

44     Dubois  to  Chene  

44     Chene  to  Grandy  

,4     Graady  to  Jos.  Campau  

Hamilton  ave.,  Mack  to  608  ft  n.  of  Oanfleld  

Hamilton  Boulevard,  crossing  N.  Boulevard   1 

"  n.  line  of  N.  Boulevard  to  86  ft  b.  of  s.  line  of  Blaine 

"  86  ft  s.  of  s.  of  Blaine  to  Bancroft  

Hamlin  ave..  Woodward  to  Oakland  

Hammond  ave.,  Toledo  to  s.  line  of  L.  8.  &  M.  8.  R.  R  

44  856  ft.  a.  of  Leavitt  to  175  ft  n.  of  Ranspach  


EIKD. 
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Hammond  ave.,  Poplar  to  Horatio  ..  

Hancock  ave.,  8ootten  to  La  8aUe  

"  crossing  Hubbard  Boulevard  166  ft  

"  w.  lino  of  Vlnewood  to  Twenty-sixth  

Twenty-fifth  to  e.  line  of  Twenty-fourth  

"  Twenty-third  to  186  ft.  e.  of  e.  line  of  aame  

156  ft.  e.  of  e.  of  Twenty-third  to  10  ft.  w.  of  e.  of  William* 

Eighteenth  to  Seventeenth  

crossing  Fourteenth  

Fourteenth  to  w.  line  of  Wabash.  

"  w.  line  of  Wabash  to  160  ft.  w.  of  Thirteenth.  

130  ft.  w.  of  Thirteenth  to  Avery  

"  Avery  to  Commonwealth  

"  Commonwealth  to  Fourth  

"  s.  side.  e.  from  Third  10  ft  

•*  crossing  Third  

n.  side,  e.  from  Third  461  ft.  

n.  side.  461  ft.  e.  of  Third  to  8eoond  

w.  line  of  Cans  to  119  ft.  e.  of  Rlopeue  

488  ft.  w.  of  to  St.  Aubin  

'*  St.  Aubln  to  w.  line  of  Dubois  

"  crossing  Dubois.  

981  ft  w.  of  Chene  to  Orandy  

81  ft.  e.  of  w.  of  Jos.  Cam pau  to  96  w.  of  e.  of  Mitchell  . . 

Mitchell  to  McDougall  

e.  from  McDougall  981  ft  

crossing  Collins.  

e.  line  of  Collins  to  DeUoff  ct    

Detloff  ct.  to  alley  w.  of  Ellery  pi  

alley  w.  of  Ellery  to  alley  w.  of  Mt  Elliott.  

"  crossing  ML  Elliott  from  w.  to  e.  line  

"  Canton  to  Helen  

"  alley  a  of,  Greenwood  to  Leroy  pL  

44  alley  s.  of,  alley  e.  of  Rlopelle  to  w.  line  of  Orleans  

"  alley  a  of,  crossing  w.  side  of  Orleans  

Hanover  ave.,  crossing  Russell  e.  side  

Harmon  ave..  16-ln.  main  to  e.  line  of  Woodward  

e.  line  of  Woodward  to  Oakland  

Harper  ave..  Fifteenth  to  184  ft.  w.  of  Fourteenth  

184  ft.  w.  of  to  Fourteenth  . '.  

"  crossing  Fourteenth  

176  ft.  w.  of  to  Twelfth  

Woodward  to  Russell  

WkUnan  pi.  to  184  ft.  e.  of  Dubois  

"  184  ft.  e.  of  Dubois  to  w.  line  of  Chene.  

w.  line  of  Chene  to  98  ft.  w.  of  e.  of  Mitchell  

98  ft.  w.  of  e.  of  Mitchell  to  w.  line  of  McDougall  Boulevard 

crossing  McDougall  Boulevard  

"  crossing  Collins  

e.  line  of  Collins  to  e.  line  of  ML  Elliott  

Baldwin  to  438  ft.  e.  of  Van  Dyke,  

44  R  >hn*  to  Holcomb  

Gratiot  to  Cadillac  

alley  s.  of,  John  R  to  850  ft.  e.  of  same  

••  alley  s.  of,  crossing  Brush   

Harrison  ave.(  crossing  Michigan  

*'  Michigan  to  Grand  River  
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fUrr^*  %Te*»  a,tev  w*  of»  Linden  a.  to  Linden  n   4  Iron. 

flastfa          Junction  to  500  ft  w.  of  Campbell   4  •* 

»^^IS  at.,  a.  line  to  16-in.  main  in  Jefferson   16  44 

«              Jefferson  to  Champlain   94 

•»              118  ft.  a.  of  Congress  to  Fort   8  44 

Champlain  to  Monroe   3  44 

Congress  to  Clinton..   6  14 

*'                Clinton  to  a.  line  of  Mullett   4 

!                 crosaing  a.  side  of  Mullett  *   8  " 

vy               Mullett  to  Catherine   1*  44 

Catherine  to  Watson       6  44 

\^            Watson  to  Canfleld   10 

Canfleld  to  Theodore                 »   8  44 

w          s.  line  of  Farnsworth  to  alley  s.  of  Palmer     6  44 

44         a.  line  of  Medbury  to  Harper   8  44 

"         Harper  to  Piquette.   6  44 

44         Piquette  to  s.  line  of  Trombly   4  44 

"         s.  line  of  Trombly  to  s.  line  of  N.  Boulerard   6 

M          crossing  N.  Boulerard   8  44 

"         n.  line  of  N.  Boulerard  to  Custer.     4  44 

"         Custer  to  Marston   6 

14      .  first  alley  e.  of.  alley  s.  of  to  12  ft.  s.  of  s.  line  of  Canfleld. . .  8  44 

"         first  alley  e.  of,  13  ft  s.  of  s.  to  31  ft.  n.  of  s.  line  of  Canfleld  4 

"         first  alley  e.  of,  first  alley  s.  of  Garfield  to  Cracow  pi    6  44 

"         second  alley  e.  of,  second  alley  s.  of  Garfield  to  first  alley 

8.  of  same   8  44 

Haiel  st.,  Thirteenth  to  96  ft  e.  of  same   4 

96  ft.  e.  of  Thirteenth  to  156  ft  w.  of  Twelfth   8 

156  ft  w.  of  Twelfth  to  Harrison   4 

Hazelwood  are.,  e.  from  10-ln.  main  in  Hamilton  Boulerard  28  ft   6  44 

"              18  ft  w.  of  e.  of  Hamilton  Boul.  to  w.  line  of  Woodward  4  44 

"               w.  line  of  Woodward  to  16-in.  main   6  44 

Heck  pi.,  crossing  n.  side  of  Forest     4  44 

'*      Forest  to  Hancock   8  44 

Hecla  are.,  Merrick  to  848  ft.  n.  of  Kirby   4 

687  ft.  a  of  s.  of  Piquette  to  Milwaukee   6 

Heidelberg  st,  Jos.  Campau  to  alley  e.  of  same   6  44 

"             alley  e.  of  McDougall  to  w.  line  of  Elmwood   8  44 

44             crosaing  Elmwood,  w.  side,  89  ft   4  44 

Elmwood  to  Mt.  Elliott   6  44 

Helen  are.,  Jefferson  to  91  ft.  s.  of  a  of  Macomb   6  44 

44        crosaing  Mack   6  44 

Gratiot  to  192  ft  n.  of  Medbury   6  44 

Hendricks  St.,  St  Aubin  to  Dubois   8  44 

44            Dubois  to  alley  w.  of  McDougall   4  44 

44            alley  e.  of  McDougall  to  Elmwood   4  44 

44            Elmwood  to  522  ft.  w.  of  Mt.  Elliott   6 

44             522  ft.  w.  of  to  Mt.  Elliott   4 

Hendrie  are.,  Woodward  to  550  ft.  e.  of  John  R   4 

44            550  ft  e.  of  John  R.  to  w.  line  of  Brush   6  44 

44            crossing  Brush  and  8t.  Aubin   4  44 

44            Dubois  to  224  ft.  e.  of  same   6  44 

44            224  ft.  e.  of  Dubois  to  e.  line  of  Chene   4 

44            e.  from  e.  line  of  Chene  148  ft   6  44 

44            148  ft  e.  of  e.  of  Chene  to  e.  line  of  Grandy   4  44 

44            e.  line  of  Grandy  to  e.  line  of  McDougall   6  44 

Hendrie  Boulerard,  (both  sides),  crossing  Collins,  Ellery,  Moran   6 
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Hendrie  Boulevard,  (both  sides),  crossing  ML  Elliott  Meldrum,  Beaufait 
(both  sides),  crossing  BeUevue,  Concord,  Canton. . . . 

(both  sides),  crossing  Heleo  

44  (north  side),  crossing  Frontenac  

Hendrle  ave.,  Baldwin  to  964  ft.  e.  of  same  

904  ft  e.  of  Baldwin  to  Van  Dyke  

Henrietta  are.,  crossing  Campbell.  

Henry  stt  alley  e.  of,  to  Third  

44       Third  to  Cass  

44        Clifford  to  Woodward  

Herbert  at,  1*4  ft  w.  of  Lovett  to  8cotten  

Hibbard  are..  Jefferson  to  909  f t  n.  of  Brinket  

High  st ,  National  to  alley  w.  of  Trumbull  

44      alley  w.  of  Trumbull  to  Fourth  

Fourth  to  w.  line  of  Third  

w.  line  of,  to  Third.  

Third  to  Grand  River  

Ofand  River  to  80  ft  e.  of  e.  of  Woodward  

44      97  feet  e.  of  w.  of  Woodward  to  8  ft.  w.  of  e.  of  John  R.  

"      e.  line  of  John  R  to  w.  line  of  Beaubien  

"      crossing  Beaubien,  w.  to  e.  line  

'*      e.  line  of  Beaubien  to  998  feet  ft  e.  of  e  

998  ft  e.  of  Beaubien  to  Russell  

Russell  to  Riopelle   

Hoffman  st,  River  st.  to  Fort  

Holborne  ave.,  crossing  ML  Elliott,  w.  side  

e.  from  Mt  Elliott  170  ft  

Holbrook  ave..  Woodward  to  900  ft  e.  of  e.  line  of  same  

Holcomb  ave.,  Jefferson  to  Louis.  

Goethe  to  Mack  

44  974  ft  s.  of  s.  of  Gratiot  to  Harper  

Holdeo  ave.,  Third  to  Cass   1 

44  Cass  to  Woodward    

Holdeo  road,  Third  to  Fourth  

44  Fourth  to  N.  Boulevard,  s.  line.  

44  s.  line  of,  to  94-lnch  main  in  N.  Boulevard   1 

44  Lincoln  to  Greenwood    

Homer  st,  w.  from  Crane  916  ft  

Hooker  ave.,  e.  from  Grand  River  09  ft  

Sullivan  to  690  ft  w.  of  Eighteenth  

690  ft  w.  of.  to  Eighteenth  

Horatio  st,  Llvernois  to  Welch  

Welch  to  Howell  

Thirty-third  to  Thirty-second  

44  Scotten  to  La  Salle  

Horton  ave..  Woodward  to  Oakland  

Houghton  ave.,  Holcomb  to  Mcdellan  

Howard  st,  Campbell  to  048  ft.  w.  of  Junction  

848  ft  w.  of,  to  Junction   

8cott*n  to  alley  e.  of  

44  Twenty  fifth  to  Twenty-fourth  

Twenty-fourth  to  w.  side  M.  C.  R.  R.  bridge  

a  Twelfth  to  Tenth  

44  alley  a  of.  Fourteenth  to  alley  e.  of  same,  190  ft  

44    888  fL  w.  of ,  to  Tenth  

44  4*      "    Tenth  to  First  

44    First  to  Shelby  
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«»    «t,  alley  s.  of,  to  n.  line  of  Buchanan   8  iron. 

$0(>k        n.  from  Horatio  680  ft   6  ** 

ave.,  Fort  to  885  ft.  n.  of  Brandon   6  44 

s  E  st.  to  Michigan   4 

flufck  Michigan  to  Myrtle.   8 

•^■tt  Boulevard,  Myrtle  to  Viagar   6 

s                      (east  tide),  Buchanan  to  Hancock   6  44 

VV  "       crossing  Warren   4 

ki                           44       n.  line  of  Warren  ton.  line  of  McOraw..  8  •• 

*'       8covel  pi.  to  161  ft.  s.  of  N.  Boulevard..  6  14 

ix  44       161  ft.  s.  of,  to  N.  Boulevard   4 

(west  aide),  crossing  Buchanan   6  " 

44                          "       s.  line  of  Hancock  to  n.  line  of  McOraw  6  *' 

"       s.  from  N.  Boulerard  117  ft.   6 

"                    (both  sides),  crossing  Scovel,  Moore  and  Wreford. .  6  " 

Hudson  ave..  Vinewood  to  e.  line  of  same   6 

"           e.  line  of  Vinewood  to  Twenty-sixth   4  44 

"           Twenty-sixth  to  86  ft.  e.  of  w.  of  Twenty- third   6  " 

Twenty-third  to  Maybury   4  44 

44           Maybury  to  Grand  River   6  44 

w.  line  of  Humboldt  to  144  ft.  w.  of  Eighteenth....   4 

•  144  ft.  west  of,  to  Eighteenth   6  44 

"           crossing  e.  side  of  Eighteenth   4  44 

44           Fifteenth  to  Fourteenth   6  44 

Seventh  to  564  ft.  w.  of  Greenwood   6 

44          564  ft.  w.  of,  to  e.  line  of  Greenwood   4  44 

44          crossing  w.  side  of  Fourth   4  44 

Humboldt  ave.,  Michigan  to  s.  line  of  Butternut   4  44 

44              crossing  Butternut   6  44 

44             n.  line  of  Butternut  to  s.  line  of  Buchanan   4  44 

44             crossing  Buchanan   6  44 

n.  line  of  Buchanan  to  D.  &  B.  C.  R.  R   4 

s.  line  of  Warren  to  McOraw...'.   6  44 

Hunt  st,  Dubois  to  alley  w.  of  McDougall   4 

alley  e.  of  McDougall  to  Elm  wood   4  44 

Ellery  to  Mt.  Elliott.   4 

Hurlbut  ave.,  crossing  Jefferson  to  81  ft.  n.  of  same   6  44 

44           n.  from  Mack  860  feet   6  44 

Huron  st,  s.  from  Locust  895  ft   8  44 

Locust  to  Bagg     6  44 

Hussar  st.,  Dragoon  to  Military   6  44 

Illinois  st,  Brush  to  Russell   6  44 

Russell  to  St.  Aubin   4  44 

44        St  Aubin  to  w.  line  of  Dubois.    8  44 

44        crossing  Dubois   4  14 

44        Dubois  to  Ohene  w.  line   8  44 

44        crossing  Chene   4  44 

44        Chene  to  w.  line  of  Grandy   3  44 

44        w.  line  of  Grandy  to  Jos.  Campau   6  44 

44        e.  from  McDougall  841  ft   3  44 

841  ft  e.  of  to  481  ft.  e.  of  McDougall   4 

198  ft  w.  of  to  Moran   4 

Indiana  st,  Beaubien  to  Russell   8  44 

Ingersoll  st.  e.  from  Wesson  286  ft   4  44 

Iron  st,  Wight  to  Jefferson   6  44 

Irving  st,  Seventh  to  Greenwood   4  44 

Ivy  Place,  Twenty-third  to  Grand  River   6  44 
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Jackson  ft,  Thirty-fifth  to  Thirty-fourth  

Thirtieth  to  Twenty-ninth  

44  Twenty  ninth  to  e.  line  of  8ootten  

Jay  it.,  Riopelle  to  44  ft.  w.  of  McDougall  

Jefferson  aire..  First  to  Griswold  

M  Griswold  to  Orleans  

"  Dequindre  to  w.  side  of  Belt  Line  R.  R.  

44  e.  side  of  Belt  Line  to  MoClellan.  

MoClellan  to  E.  City  Limits  

'  44  e.  from  E.  City  Limits  to  178  ft.  e.  of  e.  of  entrance  to 

Drlvtag*Park  (rounds  

44             178  ft  e.  of  e.  of  Driving  Park  to  97  ft.  w.  of  e.  of  Marsh- 
land Road    

44  Second  to  Hastings  

44  Meldrum  to  Pumping  Works    

alley  s.  of,  Cass  to  Shelby  

44  alley  s.  of,  alley  w.  of  Griswold  to  alley  w.  of  Woodward 

alley  s.  of,  alley  w.  of  Bates  to  Randolph,   

alley  s.  of,  Brush  to  Beaublen  

44  alley  s.  of,  Beaublen  to  1(9  ft.  e.  of  same  

Joe  st,  Michigan  to  alley  a  of  Buchanan  

John  R  st ,  Woodward  to  Miami    1 

44        n.  side  of  Miami  to  s.  side  of  Madison.  

44        n.  side  of  Madison  to  Adams.    

4  4        Col  umbia  to  Edmund  

44        Edmund  to  s.  line  of  Rowena  

s.  line  of  Rowena  to  Brady  

Brady  to  s.  line  of  Canfleld  

14         crossing  Canfleld.  

44         n.  line  Canfleld  to  s.  line  of  N.  Boulevard  

44         crossing  N.  Boulevard,  s.  side  

44         Horton  to  Hamlin  

Johnson  st.  Nineteenth  to  alley  w.  of  Eighteenth  

Jones  st.  Sixth  to  100  ft  w.  of  Fifth  

14       160  ft  w.  of  Fifth  to  Cass  

Jos.  Clam  pan  are.,  At  water  to  Clinton  

Jay  to  a  line  of  Gratiot  

44  a  line  of  Gratiot  to  St  Joseph  

44  St.  Joseph  to  Trombly  

Trembly  to  «0  f t  n.  of  Milwaukee.  

250  ft  n.  of  Milwaukee  to  a  line  of  N.  Boulevard  

44  crossing  N.  Boulevard  

N.  Boulevard  to  10ft  n.  of  Denton  (w.  side)  

44  alley  «.  of,  Mullett  to  Jay  

alley  e.  of.  Cleveland  to  Hendricks  

alley  e.  of,  Hendricks  to  Hunt  

44  alley  e.  of.  Hunt  to  Charlevoix  

44  alley  e.  of  Charlevoix  to  Heidelberg  

Josephine  ave.,  16- tn.  main  to  e.  line  of  Woodward  

Joy  st.,  Fifth  to  Fourth  

44    Fourth  to  alley  e.  of  Third.  

44    alley  e.  of  Third  to  Cass  

Julia  st,  Wesson  to  Buahrr  

Junction  ave..  River  to  Fort,  a  line  

•*  a  line  of  Fort  to  Dtls  

Kanter  ave.,  crossing  Collins.  

1»  ft  w.  of  Collins  to  Moran  
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Kanter  ave.,  166  ft  w.  of  to  Mt  Elliott   4  iron . 

"          crossing  e.  side  McDougall  Boulevard   6  " 

Kercheval  are.,  Mt.  Elliott  to  Beaufait   4  44 

Field  to  Baldwin   4 

Kin*  ave.,  16-in.  main  to  e.  line  Woodward   6  •• 

Kingman  st,  Twenty-eighth  to  Scotten   4  44 

Kirby  ave.,  Vlnewood  to  247  ft  w.  of  Twenty-seventh   6  44 

847  ft  w.  of  to  Twenty-seventh   4 

crossing  Humboldt   4  44 

Eighteenth  to  87  ft  e.  of  Sixteenth   4  44 

44        87  ft  e.  of  Sixteenth  to  188  ft  w.  of  Fourteenth   6  44 

186  ft  w.  of  to  Fourteenth   4 

"         Fourteenth  to  Wabash.   6  " 

Thirteenth  to  19  ft  e.  of  w.  of  Twelfth   6 

19  ft  e.  of  w.  of  Twelfth  to  49  feet  e  of  w.  of  Trumbull   8  44 

"         49  ft.  e.  of  w.  of  Trumbull  to  Cass   10  44 

"         88  ft  w.  of  e.  of  Cass  to  18  ft.  w.  of  e.  of  Rivard   15 

"         crossing  e.  side  of  Rivard.    8  44 

"         e.  from  Russell  816  ft   4 

44         8t  Aubln  to  Chene   4  44 

44         crossing  Grandy   4  44 

"        crossing  Collins   6  44 

44        w.  line  Moran  to  488  e.  of  e.  of  same   6  44 

44        connecting  two  mains  in  Mt.  Elliott   6  44 

44        Concord  to  Canton   6  44 

44        e.  from  Helen  888  ft   4 

44        8heridan  to  Townsend   6  44 

44        Baldwin  to  161  ft.  e.  of  same   6 

161  ft  e.  of  Baldwin  to  Van  Dyke   4  44 

Koch,  are.,  16-inch  main  to  e.  line  of  Woodward   6  44 

44        e.  line  of  Woodward  to  w.  line  of  Oakland    4  44 

44        crossing  w.  side  of  Oakland.  86  ft   6 

Kolb  it,  Crane  ave.  to  470  ft  e.  of  e.  of  same   6  44 

Labrosse  stf  crossing  e.  side  of  Twelfth   6  44 

44  e.  line  of  Twelfth  to  480  ft  w.  of  Tenth   4 

480  ft  w.  of,  to  Tenth   8 

Fifth  to  Fourth   4 

44          alley  s.  of,  alley  e.  of  Twelfth  to  Fourth   4  44 

Lady's  lane,  n.  from  Dry  Dock  st  814  ft   4  44 

Lafayette  are.,  Artillery  to  Dragoon   6  44 

44              Dragoon  to  188  ft  e.  of  same   4  44 

44              188  ft.  e.  of  Dragoon  to  816  ft.  w.  of  Junction   6  44 

44              815  ft  w.  of,  to  Junction   4  44 

44              crossing  Clark   6  *4 

44             e.  from  Scotten  866  ft   4  44 

44              856  ft  e.  of,  to  858  ft.  e.  of  Scotten   6  44 

44             Twenty- fourth  to  e.  line  of  Twenty-third   4  14 

44              Eighteenth  to  110  ft  w.  of  w.  line  of  Seventeenth   6  44 

44             110  ft.  w.  of  w.  of,  to  Seventeenth   4  44 

alley  w.  of  Sixteenth  to  Fifteenth   4 

44              Fifteenth  to  w.  line  of  Fourteenth   8  44 

44              Fourteenth  to  Twelfth   4  44 

44              crossing  Twelfth,  e.  side   6  44 

44  M.  C.  R.  R.  Bridge  to  748  ft  w.  of  Tenth   8 

748  ft.  w.  of,  to  Tenth   4 

44              Shelby  to  Oriswold   4  44 

44  alley  s.  of,  Tenth  to  Fifth   4 
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aDey  a  of  Fourth  to  First  

**       First  to  Wayne  

Shelby  to  Oriswold  

LsJNrtypL.  Howard  to  s.  side  M.  0.  R.  R  

Isn^"  pL.  crossing  w.  side  of  Twenty-third  

Mossing  from  w.  to  e  of  Twenty  second  , 

Twenty-second  to  Twenty-lint  

Isilsn  st,  crossing  e.  side  of  Mt  Elliott  

Oonoord  to  Canton.  

a  from  Baldwin  885  ft  

885  ft  e.  of  Baldwin  to  Van  Dyke  

Laagtey  aee.,  Serenth  to  141  ft  e.  of  e.  of  same  

141  ft.  e.  of  e.  of  8eeenth  to  Fourth  

Lsnsisn  st,  erossing  e.  side  of  Vlnewood  

"         e.  side  of  Vlnewood  to  Twenty-eeTenth  

tsasimg  are.,  Fort  to  100  ft  n.  of  Ohristiancy  

887ft  a  of  Dix  toToledo,  

Laraed  st.  Fifth  to  Fourth.  

**         Fourth  to  Third.  

alley  w.  of  to  Woodward  

"         Third  to  Hastings.  

Bates  to  Brush  

8t  Antoine  to  Dequindre  

Biopelle  to  8t  Aubin  

8t  Aubin  to  w.  line  of  Elmwood  

w.  line  of  Elmwood  to  748  ft  e.  of  

Letb  to  alley  e.  of  

w.  line  of  Mt.  Elliott  to  main  88  ft  

Mt  Elliott  to  Meldrum,  86  w.  of  e  

"         w.  from  Helen  106  ft  

alley  a  of,  Third  to  First  

alley  a  of,  First  to  Oriswold  

alley  a  of,  Shelby  to  Oriswold  

i*Halleara,  Michigan  to  Horatio  

Klrby  to  MoOraw  

I  jsiiderdale  are.,  Campbell  to  878  ft  w.  of  w.  of  Junction.. 

"  878  ft.  w.  of  to  Junction  

I  ■  irel  st,  Wabash  to  Orand  Hirer  

ch  at,  w.  from  Crane  810  ft  

✓Nvrittare.,  Llvernote  to  Wesson  

Z^dyardst,  Third  to  Case  

I  ^toaster  st.,  16-ln.  main  to  e.  line  of  Woodward  

"  a  from  Woodward  1,879  ft  

Inland  st,  8  ft  w.  of  e.  of  Brush  to  Beaublen  

Beaubien  to  Russell  

Russell  to  MoDougall  

"  ,     MoDougall  to  Collins  

816  ft  w.  of  Moran  to  Oratlot  

oy  pt,  n.  from  Forest  851  ft  

i  «"4ing  st,  a  from  McClellan  158  ft  

Leverette  St.,  Twelfth  to  Tenth  

Eighth  to  Seventh  

alley  a  of.  Tenth  to  Eighth  

I**lsst,  Fourth  to  Casa  

alley  a  of,  alley  e.  of  Third  to  Second  

irfib  st,  Wight  to  Jeffetson  

Jefferson  to  Champlaln  
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Leib  st,  Champlain  to  Monroe.   t  Iron. 

Lincoln  ere.,  crossing  Calumet  n.  side  88  ft  t   8  " 

•    44          n.  line  of  Calumet  to  Holden   6  u 

44          crossing  n.  side  of  Holden   8  14 

"          n.  line  of  Holden  to  Milwaukee   6  44 

crossing  s.  side  of  N.  Boulevard  87  ft   6 

"          alley  w.  of,  Plnm  to  Sycamore   6  44 

"          alley  w.  of,  alley  n.  of  Grand  Hirer  to  s.  line  of  Calumet  .  4  44 

44          alley  w.  of,  crossing  s.  side  of  Calumet  16  ft   6  44 

Linden  st, 86  ft  e.  of  Twenty-sixth  to  Twenty-fifth   4  41 

44        Twenty-fourth  to  Tillman   4  44 

44        Maybury  to  187  ft  e.  of  e.  of  Humboldt   4  44 

187  ft.  e.  of  e.  of  Humboldt  to  Eighteenth   6  44 

Eighteenth  to  Harrison   4 

Uvernoisave.,I>uf  toM.  C.  R.  R   8 

M  0.  R  R  to  n.  city  limits.   10 

Locust  St.,  Wabash  to  Harrison   4  44 

44       National  to  80  ft  e.  of  same   4 

44        80  ft  e.  of  National  to  alley  w.  of  Trumbull   8  44 

44       alley  e.  of  Trumbull  to  Fourth   4  44 

Fourth  to  Grand  Hirer.  ,   6  44 

Longfellow  are.,  18-in.  main  to  w.  line  of  Woodward    6  44 

Lonnan  av#„  Crane  to  Belrldere   4  44 

Lothrop  art..  Hamilton  Boulerard  to  Woodward   6  44 

Louis  are,,  Crane  to  Holcomb   4  44 

Lorett  are,,  Michigan  to  n.  line  of  Buchanan    6  44 

M         Rich  to  98  ft  n.  of  n.  of  Horatio   4 

88  ft.  n.  of  Horatio  to  984  ft.  n.  of  Herbert   6  44 

44         alley  w.  of,  Visgar  to  Jackson   8  44 

Ludden  st,  Gratiot  to  Mt  Elliott   4 

Lyman  st,  Crystal  to  Orleans   4  44 

Lysander  st,  crossing  e.  side  Thirteenth  91  ft   6  44 

44          e.  line  of  Thirteenth  to  Avery   4  V 

44  Lincoln  to  Seventh   4 

"  Serenth  to  w.  line  of  8ixth   8 

44          crossing  w.  side  Sixth   4  44 

44          Greenwood  to  Fourth   8  44 

XcArthur  st,  Vinewood  to  70  ft  e.  of  e.  of  same   6  44 

44           70  ft.  e.  of  Vinewood  to  Twenty-seventh   4  44 

WsQleHsn  are.,  Jefferson  to  Marietta   6  44 

Marietta  to  Mack   8 

s.  line  of  Mack  to  144  ft.  n.  of  Emmons   10  44 

n.  from  Gratiot  800  ft  „   8 

JfaDougall  are.,  Atwater  to  Guoin  *   6  44 

Quoin  to  Wight   10 

44              Wight  to  Clinton   6  44 

44              crossing  Waterloo,  Cleveland  and  Arndt  sts.   8  44 

Preston  to  Gratiot   8  44 

44  Gratiot  to  Canneld   4 

Canneld  to  187  ft  n.  of  Garfield   0 

187  ft  n.  of  Garfield  to  Forest   8 

44              Forest  to  Hancock   6  44 

44              Theodore  to  Farnsworth   6  *• 

44              Palmer  to  Hendrie   6  44 

44              alley  e.  of,  Mullett  to  Chestnut   4  44 

44              alley  e.  of,  Waterloo  to  s.  line  of  Cleveland.   8  44 

*4              alley  e.  of,  crossing  Cleveland   4  44 
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McDougall  are.,  alter  e.  of,  Cleveland  to  a.  Una  of  Arndt.. 

"  alley  e.  of*  creasing  Arndt.   

alley  e.  of,  n.  line  of  Arndt  to  Preston. . 

MoOraw  are.,  8ootten  to  76  ft  e.  of  LaSalle  

44  76  ft  e.  of  LaSaile  to  Twenty-sixth.  

Twenty-sixth  to  Grand  River.  

••  Wrnslow  to  Sullivan  

44  Sullivan  to  Sixteenth  

McGregor  at,  Campbell  to  Junction  

McKinatry  arc,  River  at.  to  n.  line  of  Toledo  

44  Brandon  to  Plumer  

44  alley  w.  of.  Plumer  to  alley  a.  of  name. . . 

McMillan  at,  crossing  Uvernola,  e.  aide.  

Campbell  to  810  ft.  w.  of  Junction  

44  810  ft.  w.  of,  to  Junction  

Mack  ave.,  Riopelle  to  81  Aubin  

e.  from  St.  Aubin  800  ft  

100  ft.  w.  of,  to  Duboia.  w.  line  

"       crossing  Duboia  

"       e.  line  of  Duboia  to  w.  line  of  Chene.  

"       crossing  Ctaene  

44       Chene,  e.  line  to  Grandy  

44       Grandy  to  Joe.  Cam  pau  

44       e.  from  McDougall  408  ft  

*4       Gratiot  to  Cadillac.  

Gratiot  to  Mt  EUloU  

44       croaatng  Mt  Elliott,  w.  toe.  Une  

44       e.  line  of  Mt  Elliott  to  Townsend  

*4       Towneend  to  Baldwin  

Bealt  to  167  ft  e.  of  Parker  

6fi0  ft.  w.  of ,  to  577  ft  w.  of  Fiacber  

807  ft  w.  of,  to  60  ft.  e.  of  Crane  (•)  

"        MoClellan  to  Pennsylvania.  

"        Pannaylvania  to  e.  line  of  Hamilton  

**       e.  line  of  Hamilton  to  e.  line  of  Park  

e.  line  of  Park  to  e.  line  of  Montclalr  

w.  from  Helen  80  ft  

Macomb  at,  St.  Antolne  to  Elmwood  

alley  a  of,  alley  w.  of,  to  w.  line  of  Brush.. , 
44  alley  s.  of.  w.  line  of  Bruah  to  8t  Antolne  . . 

Madiaon  ave..  (both  aide*),  WlthereU  to  John  R.  

*'  Randolph  to  18  ft.  e.  of  w.  line  of  1 

"  Brush  to  Beaublen.  , 

Beaublea  to  St.  Antolne.  

"  alley  a.  of.  John  R.  to  Randolph. . . 

Magnolia  at.,  Vlncwood  to  Twenty  seventh  

M  crossing  Twenty-fourth  

Maybury  to  8ulllvan  

"  Sullivan  to  w.  line  of  Humboldt . . . 

•'  croaaing  Humboldt  

e.  line  of  Humboldt  to  Eighteenth 

Fifteenth  to  Fourteenth  

Wabash  to  Thirteenth.  

**  Thirteenth  to  Harrison  

Maneur  at.  Harper  to  78  ft  a.  of  Piquet  

Maple  at,  Gratiot  to  Orleana  

"       Orleana  to  St.  Aubin  
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Maple gt,  8t  Aubin  to  w.  line  of  Dubois   8  Iron. 

crowing  Dubois.   8 

"      Dubois  to  Elmwood  i   8  44 

Msrcy  it,  Greenwood  to  158  ft  w.  of  Fourth   4 

168  ft  w.  of  to  Fourth   8  «• 

Marietta  st,  e.  from  McClelUn  521  f t   4 

"        521  ft.  e.  of  e.  of  McClelUn  to  109  w.  of  w.  of  Pennsylvania..  6  " 

Mark  it,  Thirteenth  to  176  ft.  w.  of  Twelfth   6 

44     176  ft  w.  of  to  Twelfth    4 

Manton  ct,  16-in.  main  in  Woodward  to  124  ft.  w.  of  w.  of  John  R.   6  41 

44        Oakland  to  Hastings.   6  44 

Martin  pL,  10-in.  main  in  Woodward  to  SO  ft  w.  of  e.  of  John  R   8  44 

Maybury  are.,  Michigan  to  n.  line  of  Ash   6  44 

44  n.  line  of  Ash  to  178  ft  n.  of  Warren   8  44 

44  8.  from  Hudson  266  ft   8 

Mechanic  it,  Brush  to  Beaubien     4  *4 

MaUmry  ave.,  Woodward  to  864  ft  e.  of  e.  of  John  R   4  44 

44  864  ft.  e.  of  e.  of  John  R  to  460  ft.  e.  of  e.  of  same   8  44 

2*  ft.  w.  of  e  of  Brush  to  128  ft  e.  of  e  of  same   8  44 

228  ft.  w.  of  w.  of  St.  Antoine  to  149  ft  e.  of  e.  of  same.. . .  8  " 

140  ft  w.  of  w.  of  Hastings  to  168  ft  e.  of  e.  of  same   8 

194  ft  w.  of  w.  of  Rivard  to  22  ft.  w.  of  e.  of  same   8  44 

22  ft  w.  of  e.  of  Rivard  to  e.  line  of  same.   4  44 

780  ft.  w.  of  to  w.  line  of  St.  Aubin   8 

w.  line  of  St.  Aubin  to  Jos.  Oampau   4  44 

Mitchell  to  e.  line  of  Collins   6 

588  ft.  w.  of  to  168  ft  e.  of  Mt.  Elliott.    6 

"  Canton  to  Helen   8  44 

Helen  to  Frontenac   4  44 

Baldwin  to  Van  Dyke   6  44 

"  alley  a  of  John  R  to  850  ft  e.  of  same   4 

44  alley  8.,  crossing  Brush   6 

Melbourne  ave.,  crossing  e.  side  of  Woodward  ave.   6  44 

Meld  rum  are.,  Wight  to  Jefferson   10 

u  Jefferson  to  46  ft  n.  of  Fort   6  44 

46  ft  n.  of  Fort  to  860  ft.  n.  of  Kercheval   4 

860  ft  n.  of,  to  642  ft.  n.  of  Kercheval   C 

44  Arndt  to  Gratiot   C  44 

44  crossing  N.  Boulevard   0  44 

44  Jefferson  to  Congress   42  44 

Merrick  ave.,  Vinewood  to  Twenty -seventh   4 

Twenty-third  to  Tillman   4 

44  Tillman  to  Williams   6  44 

w.  line  of  Wabash  to  Twelfth   6 

182  ft.  w.  of,  to  Seventeenth   4  44 

Twelfth  to  85  ft.  w.  of  e.  of  Avery  (s)   4 

44  35  ft.  w.  of  «.  of  Avery(s.)  to  26  ft  e.  of  w.  of  A  ver>  ( n  )  ii9  f t.  6 

44  26  ft  e.  of  w.  of  Avery  (n.)  to  Trumbull   4 

44  Lincoln  to  e.  line  of  Greenwood   4  44 

44  e.  line  of  Greenwood  to  186  ft  w.  of  Fourth   8  44 

44  186  ft.  w.  of  to  Fourth   4 

44  Third  to  26  ft.  e.  of  w.  of  Second   4  *4 

44  26  ft  e.  of  w.  of  8econd  to  21  ft.  w.  of  e.  of  same   6  44 

44  21  ft.  w.  of  e.  of  Second  to  Cass.   4 

44  alley  s.  of,  crossing  e.  side  of  Greenwood   4 

44  alley  s.  of,  e.  line  of  Greenwood  to  alley  w.  of  Fourth   8 

Miami  ave.,  Gratiot  to  WltherelL     10 


136 


FORTY-THIRD  ANNUAL  REPORT  OF  THE 


MAM. 


Miami  Ave.,  n.  side  of  John  R  to  Wltherell  

allay  w.  of.  allej  a  of,  to  OraUot  

alley  w.  of  .Gratiot  to  80  ft.  a  of  Wltherell 

alley  e.  of,  Randolph  to  John  R.  

Michigan  are.,  crossing  W.  Boulevard  (s.  side)  

Livernois  to  Twenty -fourth  

Twenty-fovrth  to  Foundry  

Vinewood  to  Tenth  94 

Tenth  to  First  

First  to  Washington    10 

Oass  to  Woodward  tt 

alley  a  of,  Oass  to  Shelby  

private  alley  s.  of.  Shelby  to  1 10  ft.  e.  of 

Middle  St.,  alley  a  of  Grand  River  to  880  ft  e.  of  Clifford  

Military  are.,  River  st.  to  980  ft.  n.  of  Wabash  R.  R.  

*'  88  ft.  a.  of  Anthon  to  Toledo  

Miller  st,  crossing  Seventh  

Seveoth  to  Sixth  

Milwaukee ave.,  86 ft  w.  of  Sullivan  to  e.  line  of  Eighteenth  ... 

"  crossing  Fourteenth  

"  Twelfth  to  w.  line  of  Avery  

"  Lincoln  to  Beeubleo  

"  Beaublen  to  w.  line  of  Rlopelle  

w.  line  of  Rlopelle  to  Dubois,  

**  Dubois  to  Ohene  

Craig  to  w.  line  of  Collins  

••  crossing  Collins  

"  crossing  Mt  Elliott  w.  line  to  9  ft  w.  of  e.  

Miner  ave.,  e.  from  Crane  888  ft  

888  ft  e.  of  Crane  to  Holcomb  

Minnie  ave  ,  98  ft  n.  of  River  st.  to  088  ft.  a  of  Fort  

088  ft  s.  of  to  Fort  

Mitchell  ave  ,  n.  from  Gratiot  986  ft  

965  ft  n  of  Gratiot  to  Canneld  

Canneld  to  Harper  

"  n.  from  Harper  894  ft  

894  ft.  a.  of  Harper  to  Trombly  

♦*  Trombly  to  Griffin  

crossing  a  side  of  N.  Boulevard  

Mohawk  st,  crossing  Vinewood  e.  side  

Monroe  ave.,  Cadillac  square  to  Randolph  

Randolph  to  St.  Antoine  

••  St  Antoine  to  Elmwood  

90  ft  n.  of  Cadillac  square  to  Farmer.  

916  ft  w.  of  to  171  ft  e.  of  Lelb,. .   

w.  from  Helen  185  ft   

alley  a  of,  alley  n.  of  Cadillac  square  to  Randolph. 

alley  a  of.  Brush  to  St  Antoine  

Hontcalm  st,  Oass  to  419  ft  w.  of  Woodward  

419  ft  w.  of  to  Woodward  

**  alley  e.  of  Woodward  to  Brush   

Brush  to  w.  line  of  Beaublen  

crossing  w.  to  e.  of  Beeubleo  

e.  line  of.  Beaublen  to  8t  Antoine  

8t  Antoine  to  Hastings.   

Hastings  to  Russell  

alley  s.  of,  9H>  ft.  w.  of  to  Beaublen  
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MontcUir  are.,  n.  from  Mack  862  ft.    6  iron. 

Monteith  it,  Vinewood  to  Twenty-seventh   6  44 

Moore  pL,  crossing  Hubbard  Boulevard   6  44 

Moran  it,  Gratiot  to  Dane   8  44 

Morrell  it.,  River  at.  to  87  ft  n.  of  n.  of  Christiancy   6 

848  ft.  a.  of  Dix  to  Toledo    6  44 

44        alley  w.  of,  21  ft.  n.  of  s.  of  Brandon  to  4  ft.  n.  of  s.  of  alley  a. 

of  Phimer   8  44 

Mottave.,  16-ln.  main  to  e.  line  of  Woodward   8 

e.  from  Woodward  558  ft   4 

XL  Elliott  are.,  148  ft.  a.  of  Wight  to  285  ft.  a.  of  Kerchevai   8 

44  285  ft.  a,  of  Kercheval  to  Preston   8 

44  Preston  to  Mack   10  *4 

Mack  to  Gratiot   8 

44  Gratiot  to  s.  line  of  Hendrie  Boulevard,  (e.  side)   4  44 

crossing  Boulevard   8  44 

n.  line  of  Boulevard  to  800  ft.  n.  of  Griffin   4 

44  800  ft.  n.  of  Griffin  to  Forest  Lawn  Cemetery   8  44 

44  Gratiot  to  Warren  (w.  side)   8 

Harper  to  188  ft.  a.  of  (e.  side)   8 

Mullett  tt,  Gratiot  to  Chene   80 

44        8t  Antoine  to  Elmwood.   4 

Mnlberry  st.  Thirteenth  to  Twelfth   4 

Myrtle  st,  Hubbard  to  Grand  River   8 

Nail  ave.,  crossing  Vinewood   8  •*• 

Napoleon  st..  Brush  to  w.  line  of  Beaubien   4  44 

44  crossing  Beaubien   8 

44  e.  line  of  Beaubien  to  Russell   4  44 

National  ave.,  Michigan  to  Grand  River   8 

Navarre  st,  McClellan  to  425  ft  e.  of  e   8 

Newark  st,  Twentieth  to  Nineteenth   8 

Newberry  ave..  Cavalry  to  841  ft  w.  of  Junction   8  44 

44  841  ft.  w.  of  to  Junction   4 

Newton  ave ,  w.  from  Jos.  Campau  1,284  ft   4  44 

Nineteenth  st,  Fort  to  Baker   4  " 

Baker  to  Newark   8 

44  alley  w.  of,  107  ft  s.  of  to  Rose   8  44 

Noblest,  Seventh  to  Sixth   4  44 

44      Greenwood  to  150  ft  w.  of  Fourth   4  ** 

150  ft  w.  of  to  Fourth   8  44 

Norton  st,  283  ft  e.  of  to  Wesson   4  44 

44       Thirty-first  to  886  ft.  e.  of  Junction   8  44 

44        886  ft  e.  of  to  Junction   4  iron- 

Oikland  ave.,  Piquette  to  Trombly   6  44 

44  Milwaukee  to  s.  line  of  Boulevard   4  44 

44  s.  line  of  N.  Boulevard  to  24-in.  main  87ft   6  44 

24-in.  main  in  N.  Boulevard  to  27  ft.  n.  of  s.  of  Horton   10 

44  Horton  to  Hamlin   6  44 

"  Hamlin  to  Sidney   10  44 

44  Belmont  to  Harmon   10  44 

44  Harmon  to  180  ft.  n.  of  Woodland   8  44 

Orchard  at,  Trumbull  to  Sixth   6 

44  Sixth  to  w.  side  of  Elton  park   4  44 

44  e.  side  of  Elton  park  to  First   4         44  . 

Orleans  st,  Atwater  to  Jefferson   10 

"        Jefferson  to  100  ft.  n.  of  o.  of  Wilklns   8 

**         Congress  to  75  ft.  n.  of  n.  of  Wilkins. ,   24  44 
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Orleans  St..  crossing  Leland  s.  side  

44         Alexandrine  to  s.  line  of  Canfleld   

crossing  s.  side  of  Canfleld  80  ft   80 

Garfield  to  868  ft  n.  of  

44         898  ft  n.  of  Garfield  to  196  ft  n.  of  Forest  

44         Trombly  to  Lyman    

Ottawa  st,  e.  from  Thirteenth  180  ft    

Otis  st,  e.  from  Junction  800  ft  

44     800  ft  e.  of  Junction  to  alley  w.  of  Thirty-first  

Owen  are.,  10-in.  main  in  Woodward  to  1,00  ft  e.  of  Woodward  

PalUster  are.,  880  ft  w.  of  to  Hamilton  Boulevard  

41  crossing  w.  side  of  Woodward  

Palmer  are..  Woodward  to  864  ft  w.  of  w.  of  Brush  

44  864  ft.  w.  of  to  w.  line  of  Brush   

44  crossing  w.  side  of  Brush  

44  crossing  e.  side  of  Brush  

44  crossing  Beaubien  and  8t  Antoine,  n.  and  a.  sides  

44  crossing  Russell  and  St.  Aubin  

a.  line  of  8t  Aubln  to  189  ft.  w.  of  Dubois. .'  

44  189  ft  w.  of  Dubois  to  e.  line  of  Qrandy  

Mitchell  to  McDougaU  

44  crossing  w.  side  of  Moran  

80  ft  e.  of  w.  of  Moran  to  190  ft  e.  of  same  

4  ft.  e.  of  w.  of  Mt.  Elliott  to  169  ft.  e.  of  Meldrum  

•4  Townsend  to  886  ft.  e.  of  Baldwin  

886  ft.  e.  of  Baldwin  to  Van  Dyke   

44  alley  s.  of  (or  Private  st.  §.  of  Ferry)  888  ft  w.  of  to  RHmrd 

44  alley  s.  of  (or  Private  st  s.  of  Ferry)  crossing  e.  side  of 

RivanL  

Park  ave.,  Dix  to  Toledo  

(east  of  city  limits).  Mack  to  588  ft  n.  of  CanfleM  

Park  pL  East,  Michigan  to  s  line  of  Stat©  

44  crossing  State  

Park  st,  Woodward  to  Columbia   K 

44      Henry  to  Peterboro  

44      Woodward  to  Washington  

Parker  are.,  Tonti  to  860  ft.  n.  of  Coe  

848  ft  a.  of,  to  584  ft.  n.  of  Black  

Parkman  are.,  473  ft  w.  of  Seventh  to  Hamilton  Boulevard  

44  w.  line  of  Woodward  to  16-Inch  main  

Parsons  st,  Oa*s  to  Woodward  

Pennsylvania  ave.,  Jefferson  to  1,410  ft.  n.  of  n.  of  same  

145  ft.  s.  of  Mack  to  50  ft.  n.  of  Etea  

Perry  St.,  Humboldt  to  Eighteenth  

Harrison  to  Twelfth  

44       National  to  alley  w.  of  Trumbull  

M      alley  e.  of  Trumbull  to  Grand  River  

alley  a  of,  alley  w.  of  Eighth  to  alley  w.  of  Sixth  

Peterboro  st.,  Cass  to  Woodward    

Philadelphia  ave..  e.  from  Runeil  8H9  ft  

Pierce  St.,  Dequindre  to  Jos.  Campau.  

Pine  st.,  crossing  e.  side  of  Twelfth.  

e.  line  of  Twelfth  to  National  

44       National  to  Grand  River  

Pitcher  st,  Seventh  to  Sixth  

**         Greenwood  to  l.V)  ft.  w.  of  Fourth  

151)  ft.  w.  of.  to  Fourth  

"  alley  e.  of  Third  to  Caa*  
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Piagree  are.,  Hamilton  Boulevard  to  Woodward  

Piqnette  ave.,  Sullivan  to  Eighteenth  

"  Fourteenth  to  e.  line  of  same  

"  e.  line  of  Fourteenth  to  Wabash  

44  Twelfth,  crossing  e.  side  

"  e.  line  of  Twelfth  to  w.  line  of  Avery  

"  Lincoln  to  Trumbull  

Greenwood  to  194  ft.  e.  of  e.  of  Fifth  

Woodward  to  Beaubien  

Beaubien  to  Russell  

44       %     Dubois  to  186  ft.  e.  of  e.  line  of  same  

"  186  ft.  e.  of  e.  of  Dubois  to  Chene,  e.  line  

44  e.  line  of  Chene  to  Grandy  

Mitchell  to  8*  ft.  e.  of  e.  of  MoDougall  Boulevard  

"  82  ft  e.  of*,  of  Boulevard  to  Collins,  w.  line  

w.  line  of  Collins  to  826  ft  w.  of  Mt  Elliott  

886ft.  w.  of ,  to  Mt  Elliott  

Pleasant  ave.,  n.  from  River  st.  515  ft  

Plum  St.,  Trumbull  to  alley  e.  of  

"      alley  e.  of  Trumbull  to  8econd  

Plumer  st,  Livernois  to  Welch  

44        Wesson  to  888  ft  w.  of  Junction  

44         888  ft  w.  of  Junction  to  w.  line  of  McKinstry  

"        crosing  w.  side  of  McKinstry  

alley  s.  of,  alley  w.  of  Morrell  to  614  ft.  w.  of  alley  w.  of  Mc 

Kinstry  

44        alley  s.  of,  614  ft.  w.  of,  to  alley  w.  of  McKinstry  

Pollard  st,  1,948  ftw.  of,  to  Jos.  Campau  

Poplar  st,  Twenty-fourth  to  184  ft  w.  of  Twenty  third  

184  ft  w.  of  Twenty-third  to  Tillman  

14        Maybury  to  876  ft  e.  of  same  

44        51  ft  w.  of  8ullivan  to  alley  w.  of  Humboldt  

w.  line  of.*Fifteenth  to  110  ft  e.  of  Wabash  

110  ft.  e.  of  e.  of  Wabash  to  Thirteenth  

Porter  st,  crossing  Campbell  

Ferdinand  to  McKinstry  

44         8cotten  to  w.  line  of  Hubbard  

44         crossing  Hubbard,  w.  side  

"         Vinewood  to  e.  line  of  W.  Boulevard  ~  

"        e.  line  of  W.  Boulevard  to  Twenty-second  

*•         Twenty-second  to  150  ft;  w.  of  Twenty-first  

44         150  ft  w.  of,  to  Twenty-first  

• 44         Twenty-first  to  Twentieth  

44         Nineteenth  to  Eighteenth  

44        crossing  Fourteenth  

44        e.  from  Fourteenth  172  ft  

Thirteenth  to  210  ft  w.  of  Twelfth  

210  ft  w.  of  to  Twelfth..  

44         Fourteenth  to  Tenth  

44        alley  s.  of.  Thirteenth  to  alley  e.  of  same  

alley  s.  of,  Twelfth  to  First  

Prentiss  ave.,  Greenwood  to  alley  w.  of  Fourth  

44  Third  to  Cass   

Preston  st,  McDougall  to  Mt.  Elliott  

Private  way  (e.  of  Russell),  s.  from  Clay  405  ft  

Pulford  ave.,  Gratiot  to  Mt  Elliott  

44  Meldrum  to  Beaufalt  
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Putnam  ave.,  Fourteenth  to  Wabash  

M  w.  line  of  Thirteenth  to  186  ft.  w.  of  Twelfth  

185  ft.  w.  of  to  Twelfth  

Twelfth  to  Trumbull  

"  Lincoln  to  Fourth  \  

Third  to  888  ft  e.  of  same  

888  ft.  e.  of  Third  to  alley  w.  of  Second  

w.  line  of  Oast  to  80  ft  w.  of  Woodward  

"  60  ft  w.  of  to  Woodward  

Railway  »▼©.,  8ootten  to  LaSalle  

Randall  st,  crossing  w.  tide  of  Twenty-third,  88  ft  

Randolph  st,  alley  a  of  Atwater  to  Jefferson  

"  Atwater  to  94- in.  main  in  Cadillac  square  

"  Larned  to  Congress  

"  Congress  to  a  line  of  Gratiot  

"  crossing  Gratiot  1< 

"  Gratiot  to  Adams  

-  alley  e.  of,  alley  a  of  Fort  to  Champlain  

"  alley  e.  of,  alley  a  of  Macomb  to  Gratiot  

Ranspaoh  st,  Lrrernois  to  Hammond  

Raynor  st,  Clinton  to  Gratiot  

Reed  pi.,  886  ft  w.  of  to  Greenwood  ,  

"      Greenwood  to  88  feet  w.  of  Fourth  

••      86  ft.  w.  of  to  Fourth  

Reader  are.,  488  ft.  w.  of  Campbell  to  Junction  

Regular  are.,  Military  to  Cavalry  

Reservoir  grounds,  n.  Of  basin  to  80-in.  branch  84 

"  a  and  w.  sides  of  basin  84 

Rich  st,  Twenty-eighth  to  dark  

"     Clark  to  8ootten   

11     Vinewood  to  904  ft.  e.  of  same  

904  ft  e.  of  Vinewood  to  Twenty-seventh  

Rlopelle  st.,  Atwater  to  Jefferson  

"  Jefferson  to  Larned   1! 

*'  Larned  to  Adelaide  

Adelaide  to  918  f  t  n.  of  Hancock  

Frederick  to  Kirby  

**  alley  e.  of,  Willis  to  Canfleld  

alley  e.  of..  Garfield  to  988  ft  n.  of  same  

alley  e.  of,  988  ft  n.  of  Garfield  to  alley  a  of  Hancock. 

Rlvard  st,  Atwater  to  Jefferson  

Jefferson  to  Clinton    It 

**       Clinton  to  9  ft.  a  of  Mullett  

Mullett  to  Gratiot   K 

Gratiot  to  Watson  

Eliot  to  90  ft.  a  of  Warren  

"        90  ft.  a  of  Warren  to  81  ft  n  of  a  of  Farnsworth  

1  ft  n.  of  a  of  Farnsworth  to  86  ft  a.  of  a  of  Kirby   1< 

"       ^rby  to  991  ft  n.  of  Palmer  

991  ft  n.  of  Palmer  to  Harper  

"        crossing  Ptquette  

6  ft  s.  of  to  153  ft  n.  of  N.  Boulevard  

168  ft  n.  of  N.  Boulevard  to  Clay  

n.  from  Clay  1,178  ft  

Larned  to  Congresa  

River  st.,  main  entrance  of  Exposition  Grounds  to  Oampau   

"       Campsu  to  Pleasant  
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River  it,  586  ft  w.  of  Twenty-fourth  to  w.  side  of  M.C.R.R.  tracks.   8       iron . 

crossing  M.  C.  R.  R.  from  w.  to  e.  side  870  ft   6 

"       e.  side  M.  C.R.R  tracks  to  Sixth  st.   8 

Sixth  to  Fifth  and  Fourth  to  Third   4 

44      alley  s.  of.  Third  to  Second   4  44 

Roby  st,  n.  from  Ferry  885  ft  _   4  44 

Rohns  ave.,  Goethe  to  1,888  ft  n.  of  n.  of  Mack   6  44 

**  860ft.  s.  of  Ohapin  to  800  f t  s.  of  Gratiot   8 

M         800  ft.  s.  of  Gratiot  to  Harper     0 

Rus*uju  «tv  Campbell  to  Junction     4  44 

Rose  st,  Twentieth  to  Eighteenth   4 

Rosedale  am,  tt-Jn.  main  to  e.  line  of  Woodward   0  44 

e.  fine  of  Woodward  to  w.  line  of  Oakland   4  " 

w.  line  of  to  Oakland   6 

Bowena  st,  Woodward  to  tt  ft  e.  of  w.  of  John  R   4  " 

SSfte.  ofw.  of  John  R  to  88  ft.  e.  of  w.  of  Brush   8 

"         88  ft.  e.  of  w.  of  Brash  to  Riopelle   4  " 

Rowland  st.,  84-in.  main  in  Michigan  to  Grand  River   8  " 

Russell  st,  Larned  to  n.  line  of  Congress   6  44 

44        Congress  to  Macomb..  ,   8  44 

Mullett  to  Watson   8 

41        Watson  to  Canfleld   6 

Canfleld  to  s.  line  of  Hendrie   10  " 

"        s.  line  of  Hendrie  to  s.  line  of  Piquette   8 

"        s.  line  of  Piquette  to  Alger   6  44 

**        alley  e.  of,  Chase  to  Fort   4 

"        alley  e.  of  Willis  to  820  ft  n.  of  same   4 

8t  Albertus  pi.,  82  ft.  e.  of  Dequindre  to  860  ft.  w.  of  St  Aubin   4 

860  w.  of,  to  St.  Aubin   8 

8t.  Antoinest,  Atwater  to  Congress   8  44 

"  Congress  to  s.  line  of  Champlaio   6  44> 

14  crossing  Cham  plain   8  44 

44  n.  line  of  Champlain  to  n.  line  of  Gratiot   6  4k 

"  Jefferson  to  Congress   4  44 

44  Catherine  to  Elizabeth   18 

Elizabeth  to  Adelaide   6 

44  Adelaide  to  Watson    8 

44  Watson  to  n.  line  of  Farnsworth   6  44 

44  crossing  Frederick  and  Palmer   6  44, 

44  s.  line  of  Medbury  to  s.  line  of  N.  Boulevard   6  " 

44  crossing  North  Boulevard,  s.  aide  to  84-inch,  main   8  " 

44  alley  e.  of,  North  Boulevard  to  Custer  3  &  4  44 

St.  Aubin  ave.,  Atwater  to  88  ft  n.  of  n.of  Harper     6  41 

"  88  ft  n.  of  n.  of  Harper  to  Trombly    8  4i 

"  Trombly  to  n.  line  of  Boulevard   10  44 

4<  Clay  to  28  ft  n.  of  Danforth   6 

"  Larned  to  Congress   18  44 

"  Congress  to  Champlain   86  44 

alley  e.  of,  Kirby  to  Palmer..   4 

8t  Clair  pi.,  Nineteenth  to  alley  w.  of  Eighteenth    4 

8t  Joseph  st,  Russell  to  Riopelle   8  *4 

e.  line  of  Riopelle  to  810  ft  e.  of  St  Aubin   4  44 

810  ft.  e.  of  8t.  Aubin  to  w.  line  of  Chene   8  44 

44  crossing  Chene     4  44 

44  e.  line  of  Chene  to  808  ft  e.  of  same   3  44 

44  808  ft.  e.  of  Chene  to  Grandy,  w  line   4  44 

w.  line  of  Grandy  to  18  ft.  e.  of  w.  of  Jos.  Campau   6  44 
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8t.  Joseph  si.,  w.  line  of  McDougall  to  488  ft.  e.  of  same  8  ft 

St.  Paul  are.,  Belle  vue  to  e.  line  of  Concord  

"  oroesing  Frontenac  Boulevard  

e.  line  of  Frontenao  Boulevard  to  e.  line  of  Field  

44  Townaend  to  Baldwin   

"  Crane  to  alley  w.  of  same  

"  Hotoomb  to  Belvldere  

8argent  at.,  8t  Anbin  to  6  ft.  e.  of  D.,  O.  H.  ft  M.  R.  R.  

*•  crossing  Collins.  

Savoy  at..  Twenty-fourth  to  Twenty-third.  

•*       Twenty -second  to  Twenty-first  

8ohiller  at.,  e.  from  McCtollao  845  ft  

Schiller  Boulevard,  (n.  and  a.  sklea),  at  w.  line  of  Woodward  8  ft.  

Schneider  pL.  e.  from  Ellery  105  ft  

105  ft.  e.  of  EUery  to  Hi.  Elliott.  

8cott  at.,  RlopeUe  to  e.  line  of  St  Aubin  

e.  line  of  8t  Aubin  to  Dubois.  

"      crossing  Dubola  to  166  ft  e.  of  name  

156  ft.  e.  of  Dubola  to  498  ft  e.  of  Cbene.   

490  ft.  e.  of  Cbene  to  Jos.  Oam  pau  

"      Orleana  to  Chene  

8cotten  ave,,  Fort  to  Dix  

•*  Dix  to  Buchanan,  (a.)  

44  Buchanan (  s.)  to  Buchanan  (n.)  

44  Buchanan  to  McOraw  

Scot©!  pi.,  crossing  W.  Boulevard  to  84  ft.  e.  of  same  

In  Mound  "  Eckatrom  "  50  ft  

Sears  ave.,  Holcomb  to  108  ft.  e.  of  McClellan  

8econd  st,  Front  to  Woodbrldge  

Woodbrldge  to  alley  n.  of  Jefferson.  

44        crossing  Congress  

M        Abbott  to  alley  a.  of  same  

Abbott  to  Grand  River  

alley  w.  of,  Front  to  alley  n.  of  same  

alley  a.  of  to  Lewie.  

Second  are..  High  to  160  ft  n.  of  Henry  

Grand  River  to  Bagg  

Bagg  to  a.  line  of  Oenfleld  

44  creasing  Canfleld,  a.  line  to  80  ft.  a.  of  n  

90  ft  s.  of  o.  to  80  ft  n.  of  Prentiss  

44  (e.  side)  16  s.  of  n.  of  Forest  to  17  ft  s.  of  n.  of  Hancock.. . . 

crossing  Forest  a.  line  to  88  n.  of  n.  line  

*'  (e.  side)  crossing  Putnam  and  Merrick  

"  <w  side)  crossing  Putnam  and  Merrick  

86  ft.  a.  of  n.  of  Klrby  to  9  ft.  n.  of  n.  of  Colburn  

*•  84  ft  s.  of  n,  of  Colburn  to  a.  line  of  N.  Boulevard  

croasiog  North  Boulevard  

44  alley  w.  of,  Foreit  to  Putnam  

Secor  pi.,  s.  from  Ferry  to  887  ft.  s.  of  s.  

Selden  ave.,  Seventh  to  Sixth  st  

44  crossing  Greenwood  

44  Greenwood  to  alley  w.  of  Fourth  

"  alley  w.  of  to  Fourth  

Third  to  Woodward  

a'lejr  s.  of  Greenwood  to  alley  n.  of  Fourth  

Seventh  »t.  River  st.  to  alley  n.  of  Lafayette   

alley  n.  of  Lafayette  to  Bagg  


J 
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Seventh  St.,  Bagg  to  Grand  River  

8 

iron . 

•*          Qrand  River  to  Calumetl  

6 

8 

*•          n.  line  of  Calumet  to  684  ft  n.  of  Stanley  

6 

**          alley  w.  of,  alley  s.  of,  to  Spruce  

8 

«, 

**          alley  w.  of,  alley  s.  of  to  Perry  

4 

44 

6 

», 

4 

4  4 

6 

%  .4 

6 

44 

6 

.4 

6 

4 

,4 

6 

,4 

Shakespeare  Boulevard,  n.  and  s.  aides,  at  w.  line  of  Woodward  ave.  9  ft. 

4 

6 

44 

8 

.4 

10 

4. 

4 

6 

,4 

6 

«( 

8 

4 

44 

8 

44 

6 

6 

.4 

81bley  st.,  Clifford  to  Woodward  

4 

44 

6 

44 

4 

44 

16 

.4 

94 

tt 

4 

t4 

6 

tt 

12 

*« 

16 

44 

8 

4k 

4 

It 

6 

4, 

8 

4. 

6 

44 

4 

«. 

6 

4. 

8 

.4 

10 

tt 

g 

., 

8 

4 

8 

•  4 

4 

.4 

6 

4 

4 

4 

44 

4 

4 

6 

.  4 

4 
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uley  w.  of  so  Seventh.  

;■  larh  to  ruta.  

uley  &  from  Second,  alley^  w.  of  to  first  alley  w.  of  Seventh . 

t,  f>— nsih  to  Foundry.   

to  WiUlama  

<imJ  Blver  to  8ulllvan  

Hwboldt  and  Eighteenth  

to  Sixteenth  

Fourteenth  

isift.  w.  of  to  Twelfth  

Co— on  wee  1th  to  Seventh  

Seventh  to  Greenwood  

to  Antoinette  

N.  Boulevard  

to  Welch  ,  

o  ^  o*ss  fc>  Woodward  

immmt*  Washington,  e.  tide,  94  ft  

*j  ft  w.  of  e.  of  Washington  to  Woodward  

*isy  *  of.  from  alley  w.  of  to  First  

t  ley  *.  of,  from  alley  w.  of  Cass  to  Waahlngton  

isl.  Cm  to  Woodward  

to  Canton  

Michigan  to  Buchanan  

crossing  Warren  

85  fL  s.  of  n.  of  8tanley  to  Baltimore  

crossing  N.  Boulevard   

River  it.  to  Fort  

I  crossing  Brush  

8  ft.  e.  of  e.  of  Brush  to  890  ft.  w.  of  Beauhien  

880  ft  w.  of  to  Beaublen  

Beaublen  to  Russell   . .  . 

Riopelle  to  Dequlndre  

Dequlndre  to  8t.  Aublo  

crossing  e.  side  of  8t  Aublo  

St.  Aubin  to  w.  line  of  Chene  

crossing  Chene  

ft.  line  of  to  848  ft.  e.  of  Chene  

848  ft.  e.  of  Chene  to  Mitchell  

McDougall  to  Gratiot  

0  ft.  ft.  of  Wabash  R  R  to  Fort  


^v*w«»*ru  mL  ,  Wabash  to  Harrison  

National  to  alley  w.  of  Trumbull   . 

188  ft  w.  of  to  Grand  River  

«« »f  *u  *i  .  Vlnewood  to  65  ft.  e.  of  same  

(15  ft  e.  of  Vlnewood  to  105  ft  w.  of  Twenty  seventh  

105  ft  w.  of  to  Twenty  -seventh  

jjrllsMjf  r  ■< .  OraUot  to  Mt.  Elliott  

Beaufalt  to  Concord  

t     tis  it 1 1  crossing  Hamilton  Boulevard  

YViiiit  tf    Hirer  »t  to  Abbott  

M>bott  to  Michigan  

Y 1 1 n     >it  m\  ,  John  R  to  100  ft  e.  of  Riopelle  

96ft  ft.  w.  of  St.  Aubin  to  w.  line  of  Dubois  

crossing  Dubois^  

e.  line  of  Dubois  to  (J randy  

11  e.  of  w.  of  Joft.  Campau  to  87  ft.  w.  of  e.  of  McDougall. 
crosfting  Collins  
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Theodore  St.,  crossing  Moran  w.  side   8  iron . 

44           e.  from  Moran  875  ft   4  44 

44           crossing  Mt.  Elliott  main  to  main   8  14 

15  ft.  w.  of  e.  of  Mt.  Elliott  to  w.  line  of  Beaufalt   4  " 

•*           Helen  to  191  ft.  e.  of  same   8  *' 

44           alley  s.  of,  e.  and  w.  of  Davis  pi.  150  ft   4  44 

Third  St.,  Front  to  s.  line  of  River  st   8 

s.  line  of  River  to  Lamed   8 

44       Lamed  to  alley  n.  of   6  44 

44       Larned  to  Fort  st   tl  ,4 

Abbott  to  High   8 

Third  ave..  Grand  River  to  Bagg   8  44 

44         Bagg  to  Calumet,  s.  line   8  44 

44         s.  to  n.  line  of  Calumet   8  44 

44         n.  line  of  Calumet  to  Holden,  n.  line   8  44 

•*         crossing  Baltimore   8  44 

44        Calumet  to  Canfleld.   80  44 

Thirteenth  St.,  River  st.  to  Fort.   4  44 

44             Fort  to  Howard   6  44 

Porter  to  Ash   6  44 

44             crossing  Myrtle   8  44 

44             Magnolia  to  n.  line  of  Grand  River   8  44 

44             n.  line  of  Grand  River  to  15  ft  n.  of  Canfleld   4  41 

"             15  ft  n.  of  Canfleld  to  Hancock   6  44 

Hancock  to  150  ft.  n.  of   4  44 

150  ft.  n.  of  Hancock  to  80  ft.  n  of  s.  of  Kirby   8 

44             alley  w.  of,  Bagg  to  Myrtle.   8  44 

Thirtieth  St.,  80  feet  a  of  Jackson  to  Buchanan   8  44 

Devereaux  to  158  ft  s.  of  Warren   8  44 

Thirty-first  St.,  Michigan  to  950  ft  s.  of  Warren   8  44 

150  ft  s.  of,  to  Norton   6 

Thirty-second  st,  Michigan  to  15  ft.  s.  of  Buchanan   4  44 

44  15  ft.  s.  of,  to  85  ft  n.  of  Buchanan   8 

44                 85  ft.  n.  of ,  to  885  ft  n.  of  Buchanan   8  44 

44                 885  ft.  n.  of  Buchanan  to  88  ft  n.  of  Horatio   8  44 

Thirty-third  St.,  Michigan  to  Horatio   6  44 

Thirty-fourth  st,  Michigan  to  188  ft.  n.  of  Jackson   8  44 

84  ft  a  of,  to  188  ft.  n.  of  Buchanan  ,   8 

44  188  ft.  n.  of  Buchanan  to  188  ft  n.  of  Rich   6 

Thirty-fifth  st.,  Michigan  to  n.  line  of  Buchanan   8  44 

44             n.  line  of  Buchanan  to  877  ft  n.  of  n.  of  Rich   8  44 

Thompson  ct,  n.  of  Forest  115  ft   4  44 

Tillman  are.,  Michigan  to  800  ft  n.  of  Merrick   6  44 

Hudson  to  McGraw     8  44 

Toledo  ave.,  Livernois  to  McKinstry   8  44 

44  McKinstry  to  860  ft  e.  of  Scotten   4 

44          880  ft  e.  of  Scotten  to  Hubbard   8  44 

•*          w.  line  of  W.  Boulevard  to  Twenty-fifth   8  44 

Tonti  st.  Van  Dyke  to  Parker   8  44 

Torrey  st,  Twenty-eighth  to  Lovett   4  44 

44        crossing  w.  side  of  8cotten   4  44 

Townsend  ave.,  Jefferson  to  88  ft  n.  of  s.  of  Waterloo   8  44 

44  n.  from  Mack  908  ft   8 

906  ft  n.  of  Mack  to  s.  line  of  Gratiot   4 

44              s.  line  of  to  ft-in.  main  in  Gratiot   8  44 

44              8-in.  main  in  Gratiot  to  n.  line  of  Palmer   6  44 
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Trembly  st,  Oakland  to  Hatting*  

"  Crystal  to  BusselL   .. 

Russell  to  90  ft  e.  of  w.  of  Dubois.  

"  188  ft.  w.  of  to  Chene  

"  Chene  to  w.  line  of  Coll  in •  

**  crossing  Collins  

e.  line  of  Collins  to  79  ft.  e.  of  Ellery  

79.  ft.  e.  of  Ellery  to  e.  line  of  Mt.  Elliott  

Trowbridge  are.,  16-m.  main  to  e.  line  of  Woodward  

**  e.  line  of  to  511  ft  e.  of  Woodward  

Trumbull  ave.,  alley  s.  of  to  Abbott  

Abbott  to  80  ft.  n.  of.  

Michigan  to  Plum  

"  Grand  Elver  to  alley  n.  of  

"  Calumet  to  Forest  

Forest  to  497  ft.  n.  of  G.  T.  E.  B  

497  ft.  n.  of  G.  T.  B.  B.  to  60  ft  n.  of  Piquette..  . 

80.  ft  n.  of  Piquette  to  Holden  

"  alley  w.  of,  Cherry  to  Pine.  

"  alley  w.  of,  Pine  to  Myrtle.  

*  alley  w.  of,  alley  n.  of  Grand  Elver  to  Calumet  . 

Tuscola  St.,  Fourth  to  Third  

*'  alley  s.  of.  Greenwood  to  alley  w.  of  Fourth   

Twelfth  st,  458  ft.  s.  of  to  Elver  st  

17  ft  s.  of  n.  of  Biver  to  81  ft.  s.  of  n.  of  Lafayette. . . 
96  ft  s.  of  n.  of  Howard  to  95  ft  s.  of  n.  of  Baker. . . 

"         Baker  to  Calumet  

"         Calumet  to  s.  line  of  Boulevard  

s.  line  of  to  16  ft  s.  of  o.  line  of  Boulevard  

'*         alley  w.  of,  from  191  ft.  s.  of  to  Porter  

Twentieth  st,  Fort  to  Michigan  

Twenty-first  st.,  Fort  to  Standlsh  

•*  alley  w.  of,  Brevoort  to  Webster  

Twenty-second  st.  Fort  to  Dalselle  

Twenty  .third  st.,  Fort  to  Magnolia  

Magnolia  to  85  ft.  s.  of  Linden  

"  85  ft  a  of  Linden  to  100  ft  n.  of  Poplar  

100  ft  n.  of  Poplar  to  Klrby  

Klrby  to  a  line  of  McGraw  

a  line  of  McGraw  to  Ivy  pi  

Twenty-fourth  St.,  Elver  st  to  Fort  

Fort  to  Baker  

Baker  to  s.  line  of  Michigan  

s.  line  of  to  59  ft  n.  of  Michigan  

59  ft  n  of  to  1SH  ft  n.  of  Michigan  

W  ft  n.  of  to  199  ft.  n.  of  Michigan  

199  ft  n.  of  Michigan  to  Butternut  

"  Butternut  to  Buchanan.  

"  Buchanan  to  n.  line  of  McGraw  

"  n.  line  of  McGraw  to  Chope  pi  

Twenty-fifth  st.,  Howard  to  Baker  

•*  Baker  to  Toledo  

•*  E  at.  to  Michigan  

Michigan  to  Hancock  

"  crossing  Warren   .... 

09  ft  s  of  Hudson  to  n.  line  of  McGraw  
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Twenty-sixth  st,  818  ft  «.  of  E  at.  to  140  ft.  s.  of  Hancock. .    6  Iron. 

146  ft.  s.  of  to  4*1  ft  n.  of  Hancock.   8 

"                441  ft  n.  of  Hancock  to  McGraw   6  44 

Twenty-seventh  St.,  Myrtle  to  s.  line  of  Buchanan   6  41 

'*                   crowing  Buchanan                                             8  44 

"                   n.  line  of  Buchanan  to  82  ft  n.  of  s.  of  McGraw.   ...  6  44 

Twenty-eighth  st .  Michigan  to  14  ft  n.  of  Rich   6 

Twenty-ninth  St.,  666  ft.  s.  of  Michigan  to  Buchanan   6  44 

Union  it,  Fifth  to  Fourth   8  •• 

Uthee  st,  McKinstry  to  Clark   4 

Van  Dyke  are.,  Jefferson  to  150  ft.  n.  of  Waterloo    8  44 

44             878  ft  8.  of  n.  line  of,  to  n.  line  of  Worcester   8  44 

44              n.  line  of  Worcester  to  Mack   6  44 

"              Mack  to  n.  line  of  Gratiot   8 

44              Gratiot  to  Harper   6  44 

"              Jefferson  connecting  with  48-inch  main  88  ft  of   10  44 

Vincennes  stt  McClellan  to  178  ft  e.  of  et  of  same   6  44 

Vine  St.,  crossing  e.  side  of  Fifth   4  44 

Fifth  to  Fourth   8  44 

Vlnewood  are.,  Fort  to  Buchanan   84  44 

454              Buchanan  to  Merrick.    10  44 

44              Merrick  to  Grand  River   8  44 

44              Fort  to  480  ft  n.  of  Toledo   8 

44              F  st  to  Buchanan   6  44 

crossing  Vlnewood,  s.  of  M.CR.R.  betw.  mains,  88  ft . .  6  44 

Virginia  are.,  Hamilton  Boulevard  to  w.llne  of  Woodward,  n.  and  s.sides,  4 

44            5  ft.  e.  of  w.  line  of,  to  18-inch  main  in  Woodward. . . . ,   8  44 

Viagar  St.,  Twenty -eighth  to  Lovett   6  44 

44       crossing  e.  side  of  Scotten   8  44 

44       La  Salle  to  Vlnewood   8  44 

Wabash  are.,  n.  line  of  M.  C.  R.  R.  to  n.  line  of  Ottawa   6  44 

44            n.  line  of  Ottawa  to  a.  line  of  Buchanan   4  44 

44            s.  line  of  Buchanan  to  s.  line  of  Grand  River   8  44 

44            crossing  Grand  River          •    8  44 

n.  line  of  Grand  River  to  18  ft.  s.  of  s.  line  of  L.  8.  &  M.  8. 

R.R   8 

18  ft  s.  of  s.  of  L.  8.  R.  R.  to  186  ft  n.  of  Piquette   8 

44           crossing  N.  Boulevard   6  44 

Walbridge  st,  Baldwin  to  Van  Dyke   8  44 

Walker  st,  Atwater  to  Jefferson   4  44 

Walnut  st,  884  ft  w.  of  to  Van  Dyke   8 

Warren  ave.,  w.  line  of  Scotten  to  Grand  River   6  44 

44           Sixteenth  to  Fourteenth   4  44 

44           alley  w.  of  Wabash  to  Avery   4  44 

Twelfth  to  186  ft  w.  of  (n.  side)   4 

44           Trumbuffto  108  ft  w.  of  Seventh   6  44 

44           108  ft.  w.  of  Seventh  to  Greenwood   4 

44           Greenwood  to  Third   6  44 

44           Third  to  Cass   8 

6  ft.  e.  of  w.  of  Cass  to  105  ft  e.  of  Riopelle   4 

44           Warren  ct  to  w.  line  of  Dubois   4  44 

44           crossing  Dubois  68  ft   6 

44           e.  line  of  Dubois  to  e.  line  of  Grandy   4  44 

44           18  ft  e.  of  w.  of  to  10  ft  w.  of  e.  of  Jos.  Campau   6  44 

"           crossing  Collins   6  ,4 

"           w.  line  of  Moran  to  Detloffct   6 

44           8  ft  e.  of  w.  to  e.  line  of  Mt.  Elliott   6 
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Orleans  ft.  crowing  Leland  s.  tide  

44         Alexandrine  to  s.  line  of  Canfield   

44         crossing  s.  tide  of  Canfield  80  ft   80 

Garfield  to  868  ft  n.  of  

998  ft  n.  of  Garfield  to  196  ft  n.  of  Forest  

"         Trembly  to  Lyman  

Ottawa  at,  e.  from  Thirteenth  180  ft  

Otis  st,  e.  from  Junction  800  ft  

44     800  ft  e.  of  Junction  to  alley  w.  of  Thirty-first  

Owen  ave.(  16-in.  main  in  Woodward  to  1,00  ft  e.  of  Woodward  

Pallister  are.,  800  ft  w.  of  to  Hamilton  Boulevard  

"  crossing  w.  side  of  Woodward  

Palmer  are.,  Woodward  to  864  ft  w.  of  w.  of  Brush  

"  864  ft.  w.  of  to  w.  line  of  Brush   

"  crossing  w.  side  of  Brush  

*•  crossing  e.  side  of  Brush  

•*  crossing  Beaubien  and  St  Antolne,  n.  and  s.  sides  

"  crossing  Russell  and  8t  Aubin  . .   

e,  line  of  8t  Aubin  to  189  ft.  w.  of  Dubois. .'  

"  189  ft  w.  of  Dubois  to  e.  line  of  Grandy  

Mitchell  to  McDougaU  

crossing  w.  side  of  Moran  

44  80  ft  e.  of  w.  of  Moran  to  190  ft  e.  of  same  

4  ft  e.  of  w.  of  Mt.  Elliott  to  169  ft  e.  of  Meldrum  

••  Townssnd  to  886  ft  e.  of  Baldwin  

886  ft  e.  of  Baldwin  to  Van  Dyke   

44  alley  s.  of  (or  Private  st  s.  of  Ferry)  888  ft  w.  of  to  Rivard 

44  alley  s.  of  (or  Private  st  s.  of  Ferry)  crossing  e.  side  of 

Rivard  

Park  ave.,  Dix  to  Toledo  

"       (east  of  city  limits),  Mack  to  568  ft  n.  of  Canfield.  

Park  pi.  East,  Michigan  to  s  line  of  8tate  

•*  crossing  State  

Park  st,  Woodward  to  Columbia.   1 

Henry  to  Peterboro  

44      Woodward  to  Washington  

Parker  are.,  Tooti  to  860  ft.  n.  of  Coe  

S48  ft  *.  of,  to  684  ft.  d.  of  Mack  

Parkman  ave.,  478  ft.  w.  of  Seventh  to  Hamilton  Boulevard  

w.  line  of  Woodward  to  16-inch  main  

Parsons  st.,  Cans  to  Woodward  

Pennsylvania  ave.,  Jefferson  to  1,410  ft.  o.  of  n.  of  same   

146  ft.  s.  of  Mack  to  SO  ft.  n.  of  Elsa  

Perry  st,  Humboldt  to  Eighteenth  

••       Harrison  to  Twelfth  

**       National  to  alley  w.  of  Trumbull  

"      alley  e.  of  Trumbull  to  Grand  River  

alley  s.  of,  alley  w.  of  Eighth  to  alley  w.  of  Sixth  

Peterboro  St.,  Cass  to  Woodward  

Philadelphia  ave.,  e.  from  RumHI  889  ft  

Pierce  st.,  Dequindre  to  Jos.  Campau  

Pine  st.,  crowing  e.  iiide  of  Twelfth  

"       e.  line  of  Twelfth  to  National  

National  to  Grand  River  

Pitcher  st,  Seventh  to  Sixth  

"         Greenwood  to  l.Vift.  w.  of  Fourth  

ISO  ft.  w.  of.  to  Fourth  

44  alley  e.  of  Third  to  Cass  
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Ptogree  are.,  Hamilton  Boulevard  to  Woodward  '.   

Piquette  ave.,  Sullivan  to  Eighteenth  

"  Fourteenth  to  e.  line  of  same  

"  e.  line  of  Fourteenth  to  Wabash  

"  Twelfth*  crowing  e.  aide  

"  e.  line  of  Twelfth  to  w.  line  of  Avery.  

"  Lincoln  to  Trumbull  

"  Greenwood  to  194  ft.  e.  of  e.  of  Fifth  

Woodward  to  Beaubien  

"  Beaubien  to  Russell  

"       t     Dubois  to  186  ft.  e.  of  e.  line  of  same.  

"  180  ft.  e.  of  e.  of  Dubois  to  Ohene,  e.  line  

"  e.  line  of  Ohene  to  Qrandy  

Mitchell  to  88  ft.  e.  of  e.  of  MoDougall  Boulevard  

"  88  ft.  e.  of*,  of  Boulevard  to  Collins,  w.  line  

"  w.  line  of  Collins  to  896  ft.  w.  of  Mt  Elliott  

896  ft.  w.  of ,  to  Mt  Elliott  

Pleasant  ave.,  n.  from  River  st.  516  ft  

Plum  st.,  Trumbull  to  alley  e.  of  

"      alley  e.  of  Trumbull  to  8econd  

Plumer  st,  Llvernois  to  Welch  

"        Wesson  to  888  ft  w.  of  Junction  

"        888  ft  w.  of  Junction  to  w.  line  of  McKinstry  

"        erasing;  w.  side  of  McKinstry  

M        alley  s.  of,  alley  w.  of  Morrell  to  614  ft.  w.  of  alley  w.  of  Mc- 
Kinstry  

"        alley  s.  of,  614  ft.  w.  of,  to  alley  w.  of  McKinstry  

Pollard  st,  1,948  ftw.  of,  to  Jos.  Campau  

Poplar  st,  Twenty-fourth  to  184  ft  w.  of  Twenty  third  

184  ft  w.  of  Twenty-third  to  Tillman  

u        Maybury  to  876  ft.  e.  of  same  

"        51  ft  w.  of  Sullivan  to  alley  w.  of  Humboldt  

w.  line  of.*Fifteenth  to  110  ft.  e.  of  Wabash  

"        110  ft  e.  of  e.  of  Wabash  to  Thirteenth  

Porter  st(  crossing  Campbell  

"        Ferdinand  to  McKinstry  

"        Scotten  to  w.  line  of  Hubbard  

"        crossing  Hubbard,  w.  side  

"         Vinewood  to  e.  line  of  W.  Boulevard  ~  

"        e.  line  of  W.  Boulevard  to  Twenty-second  

"         Twenty-second  to  150  ft:  w.  of  Twenty-first  

"         150  ft  w.  of,  to  Twenty-first  

• "         Twenty-first  to  Twentieth  

44         Nineteenth  to  Eighteenth  

•*         crossing  Fourteenth  

"         e.  from  Fourteenth  178  ft  

Thirteenth  to  810  ft.  w.  of  Twelfth  

310  ft  w.  of  to  Twelfth.. . . •.  

"        Fourteenth  to  Tenth  

"        alley  s.  of,  Thirteenth  to  alley  e.  of  same  

"        alley  s.  of,  Twelfth  to  First  

Prentiss  ave.,  Greenwood  to  alley  w.  of  Fourth  

"  Third  to  Cass    

Preston  st,  McDougall  to  Mt  Elliott  

Private  way  (e.  of  Russell),  s.  from  Clay  405  ft  

Pulford  ave.,  Gratiot  to  Mt  Elliott    

"  Meldrum  to  Beaufait  
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Putnam  ave..  Fourteenth  to  Wabash  

44  w.  line  of  Thirteenth  to  186  ft  w.  of  Twelfth  , 

186  ft.  w.  of  to  Twelfth  

Twelfth  to  Trumbull  

Lincoln  to  Fourth  \  

"  Third  to  888  ft.  e.  of  same  

898  ft  e.  of  Third  to  alley  w.  of  8eoond  

44  w.  line  of  Gam  to  60  ft.  w.  of  Woodward  

"  00  ft.  w.  of  to  Woodward  

Railway  are.,  Sootten  to  LaSalle  

Bandall  at,  crossing  w.  aide  of  Twenty-third,  86  ft  

Randolph  at,  alley  a.  of  Atwater  to  Jefferson.  

44  Atwater  to  94-ln.  main  in  Cadillac  aquare  

Lamed  to  Congress  

Congress  to  s.  line  of  Gratiot  

crossing  Oratiot  

Gratiot  to  Adams  

alley  e.  of,  alley  a  of  Fort  to  Ohamplaln  

alley  e.  of,  alley  a  of  Macomb  to  Gratiot  

Ranspach  at,  Lirernois  to  Hammond  

Raynor  at,  Clinton  to  Gratiot    

Reed  pi.,  886  ft  w.  of  to  Greenwood  

44      Greenwood  to  86  feet  w.  of  Fourth.  

86  ft.  w.  of  to  Fourth.  

Reader  av*.,  488  ft.  w.  of  Campbell  to  Junction  

Regular  ave..  Military  to  Cavalry  

Reservoir  grounds,  n.  of  basin  to  30- In.  branch  94 

s.  and  w.  aides  of  basin  94 

Rich  at,  Twenty-eighth  to  Clark  

**     Clark  to  8cotten   

44     Vinewood  to  904  ft.  e.  of  same  

904  ft.  e.  of  Vlnewood  to  Twenty-seventh  

RfopeUe  st,  Atwater  to  Jefferson  

Jefferson  to  Larned   H 

44  Larned  to  Adelaide  

Adelaide  to  918  ft  n.  of  Hancock.  

44  Frederick  to  Kirby  

"  alley  e.  of,  Willis  to  Oanfleld  

alley  e.  of.  Garfield  to  988  ft  n.  of  same  

alley  e.  of ,  988  ft  n.  of  Garfield  to  alley  a.  of  Hancock. 

Rivard  at,  Atwater  to  Jefferson  

Jefferson  to  Clinton  1< 

Clinton  to  9  ft.  a  of  Mullett  

Mullett  to  Gratiot   1< 

44        Gratiot  to  Watson  

•4        Eliot  to  90  ft  a  of  Warren  

"        90  ft  a  of  Warren  to  91  ft  n  of  a  of  Farnsworth  

44         1  ft  n.  of  a  of  Farnsworth  to  86  ft  a.  of  a  of  Kirby   H 

Bfcrby  to  991  ft  n.  of  Palmer  

991  ft  n.  of  Palmer  to  Harper  

44        crossing  Piquette  

6  ft  s.  of  to  l&S  ft  n.  of  N.  Boulevard  

158  ft  n.  of  N.  Boulevard  to  Clay  

44        n.  from  Clay  1,178  ft  

44        Larned  to  Congress.  

River  St.,  main  entrance  of  Exposition  Grounds  to  Oampau   

44       Campau  to  Pleasant  
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River  tt,  695  ft  w.  of  Twenty-fourth  to  w.  aide  of  M.  C.  R.  R  tracks.   8       iron . 

"      crossing  M.  C.  R.  R.  from  w.  to  e.  aide  870  ft.   0  " 

e.  side  M.  C.R.R  tracks  to  8ixthst   8 

"      Sixth  to  Fifth  and  Fourth  to  Third   4 

alley  s.  of.  Third  to  Second   4 

Boby  st,  n.  from  Ferry  880  ft  ^.   4  44 

Boons  ave.,  Goethe  to  1,888  ft  n.  of  n.  of  Mack   8 

860  ft.  s.  of  Chapin  to  800  f  t  a.  of  Gratiot   8 

800  ft.  a.  of  Gratiot  to  Harper   6 

Bmeyn  at,  Campbell  to  Junction     4  " 

Boas  st,  Twentieth  to  Eighteenth   4 

Rosedale  am,  JWn.  main  to  e.  line  of  Woodward   6  " 

e.  8s*  of  Woodward  to  w.  line  of  Oakland   4  " 

w.  line  of  to  Oakland   6 

Bowena  st,  Woodward  to  SS  ft  e.  of  w.  of  John  R   4 

88fte.  ofw.  of  John  R  to  88  ft.  e.  of  w.  of  Brush..   8 

88  ft.  e.  of  w.  of  Brush  to  RiopeUe   4 

Rowland  st.,  24-in.  main  in  Michigan  to  Grand  River   8 

Swell  at.,  Lamed  to  n.  line  of  Congress   0 

"        Congress  to  Macomb   8  " 

"        Mullett  to  Watson   8 

Watson  to  Canfleld     8  " 

"        Canfleld  to  s.  line  of  Hendrie   10 

"        s.  line  of  Hendrie  to  s.  line  of  Piquette   8  " 

s.  line  of  Piquette  to  Alger   6 

alley  e.  of,  Chase  to  Fort   4 

alley  e.  of  Willis  to  820  ft  n.  of  same   4 

8t  Albertus  pL,  88  ft.  e.  of  Dequindre  to  860  ft.  w.  of  St  Aubin   4 

800  w.  of,  to  St.  Aubin   8 

8t  Antoinest,  Atwater  to  Congress   8  44 

"  Congress  to  a.  line  of  Champlain   6 

"  crossing  Champlain   8  " 

"  n.  line  of  Champlain  to  n.  line  of  Gratiot   0  '* 

"  Jefferson  to  Congress     4 

"  Catherine  to  Elizabeth   18 

Elizabeth  to  Adelaide   0 

"  Adelaide  to  Watson    8 

"  Watson  to  n.  line  of  Farnsworth   0         4  4 

"  crossing  Frederick  and  Palmer   0  4k 

"  s.  line  of  Medbury  to  s.  line  of  N.  Boulevard   0  *4 

"  crossing  North  Boulevard,  s.  side  to  84-inch,  main   8  " 

"  alley  e.  of,  North  Boulevard  to  Custer  8  &  4  44 

St.  Aubin  ave.,  Atwater  to  28  ft,  n.  of  n.of  Harper     0  44 

"  88  ft  n.  of  n.  of  Harper  to  Trombly   8          4  4 

"  Trombly  to  n.  line  of  Boulevard   10  44 

u  Clay  to  88  ft  n.  of  Danforth   0 

"  Lamed  to  Congress   18  44 

"  Congress  to  Champlain   88  " 

M  alley  e.  of,  Kirby  to  Palmer   4  4t 

8t  Clair  pi.,  Nineteenth  to  alley  w.  of  Eighteenth    4 

St  Joseph  st,  Russell  to  Riopelle   8  44 

"  e.  line  of  Riopelle  to  810  ft.  e.  of  8t.  Aubin   4 

"  810  ft.  e.  of  St  Aubin  to  w.  line  of  Chene   8  44 

"  crossing  Chene   4  44 

44  e.  line  of  Chene  to  802  ft  e.  of  same   8  44 

"  808  ft  e.  of  Chene  to  G randy,  w  line   4  44 

w.  line  of  G randy  to  18  ft.  e.  of  w.  of  Jos.  Campau   0  44 
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8t.  Joseph  it,  w.  line  of  McDougall  to  488  ft.  •.  of  nnw  8  £ 

8t  Paul  ave.,  Bellevue  to  e.  line  of  Concord  

"  crossing  Front*  nac  Boulevard  

44  e.  line  of  Frontenac  Boulevard  to  e.  line  of  Field  

44  Townaeod  to  Baldwin   

Crane  to  alley  w.  of  same  

M  Holoomb  to  Belvidere  

Sargent  at,  8t  Aubin  to  6  ft  e.  of  D.,  O.  H.  &  M.  R.  R.  

crossing  Collina.  

Savoy  it..  Twenty-fourth  to  Twenty-third.  

"       Twenty-second  to  Twenty-first  

Schiller  at,  e.  from  MoClellan  945  ft  

SchlUer  Boulevard,  (n.  and  a  aides),  at  w.  line  of  Woodward  8  ft.  

Schneider  pi.,  e.  from  Ellery  105  ft  

105  ft.  e.  of  EUery  toMt.  Elliott.  

Scott  stt  RiopeUe  to  e.  line  of  8t  Aubin  

e.  line  of  St  Aubin  to  Dubois.  

44      crossing  Dubois  to  156  ft.  e.  of  same  

156  ft.  e.  of  Dubois  to  490  ft.  e.  of  Cheoe.   

44      400  ft  e.  of  Cheoe  to  Jos.  Oampau  

*•      Orleans  to  Chene  3 

Scotten  are.,  Fort  to  Dix.  

Dix  to  Buchanan,  (a)  

"  Buchanan  (  •  )  to  Buchanan  (n.)  

*'  Buchanan  to  McOraw  

Score!  pi.,  crossing  W.  Boulevard  to  04  ft  e.  of  same  

"        in  Mound  44  Eckstrom   50  ft  

8ears  ave.,  Holcomb  to  108  ft.  e.  of  McClellan  

8econd  stt  Front  to  Woodbridge  

Woodbridge  to  alley  n.  of  Jefferson.  

44        crossing  Congress  

"        Abbott  to  alley  s.  of  same.  

•4         Abbott  to  Grand  River  

alley  w.  of,  Front  to  alley  n.  of  same  

alley  a  of  to  Lewis  

8eoond  ave..  High  to  166  ft  n.  of  Henry  

Grand  River  to  Bagg   1 

Bagg  to  s.  line  of  Oanneld  

44  crossing  Canfield,  a  line  to  SO  ft.  a  of  n  

00  ft  a  of  n.  to  80  ft.  n.  of  Prentiss  

44  (e.  side)  16  a  of  n.  of  Forest  to  1?  ft  a  of  n.  of 

crossing  Forest  s.  line  to  99  n.  of  n.  line  

(e.  side)  crossing  Putnam  and  Merrick  

"  (w.  side)  crossing  Putnam  and  Merrick  

86  ft  a  of  n.  of  Kirbr  to  0  ft  n.  of  n.  of  Colburn.. 
44  94  ft.  s.  of  n,  of  Colburn  to  a  line  of  N.  Boulevard 

•'  crossing  North  Boulevard  

alley  w.  of,  Forevt  to  Putnam  

Secor  pi.,  s.  from  Ferry  to  967  ft.  a  of  a  

Selden  ave.,  Seventh  to  Sixth  st  

44  crossing  Greenwood  

44  Greenwood  to  alley  w.  of  Fourth  

alley  w.  of  to  Fourth  

Third  to  Woodward  

44  alley  s.  of  Greenwood  to  alley  n.  of  Fourth  

Seventh  st..  River  st.  to  alley  n.  of  Lafayette  

alley  n.  of  LAfayette  to  Bagg  
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Serenth  st,  Bagg  to  Grand  River                                                   8  iron . 

44  Grand  River  to  Calumetl   6 

"          crossing  Calumet  8.  to  n.  line  %                                8  " 

n.  line  of  Calumet  to  684  ft.  n.  of  Stanley                           6  44 

44         alley  w.  of,  alley  s.  of,  to  Spruce                                    8  44 

alley  w.  of,  alley  s.  of  to  Perry                                       4  44 

Seventeenth  St.,  Fort  to  28  ft.  s.  of  Poplar                                         6  •• 

44  28  ft.  s.  of  Poplar  to  s.  line  of  Buchanan   4 

"              s.  line  of  Buchanan  to  Warren                                   6  " 

Seward  are.,  184  ft.  w.  of  Hamilton  Boulevard  to  Woodward   8 

8eyburn  ave.,  Jefferson  to  n.  line  of  Agnes                                       6  44 

462  f  t.  s.  of ,  to  Gratiot   6 

Shady  lane,  crossing  W.  Boulevard                                                 4  " 

**          crossing  Vinewood                                                      6  ••' 

8hakespeare  Boulevard,  n.  and  s.  sides,  at  w.  line  of  Woodward  ave.  9  ft.  4 

Shelby  st,  Atwater  to  Woodbridge   6 

"       Woodbridge,  croasingjn.  side                                            8  " 

44       n.  line  of  Woodbridge  to  Michigan]   10 

"       Lafayette  to  alley  s.  of  Michigan   4 

Sheridan  ave.,  Jefferson  to  85  ft.  s.  of  n.  of  Waterloo                            6  44 

Mack  to  Gratiot   6 

Gratiot  to  18  ft.  n.  of  Ferry   8 

Sherman  st,  Hastings  to  Elm  wood.                                                 4  44 

Russell  to  Orleans   8 

Shipherd  ave.,  Champlain  to  221  ft.  n.  of  n                                        6  " 

*'             n.  from  Florene  169  ft                                               6  44 

8ibley  st.,  Clifford  to  Woodward  v. .  4  44 

81dney  ave.,  16-inch  main  in  Woodward  to  Oakland  * .  •  6  " 

Russell  to  779  ft.  e.  of   4 

Sixth  st.  Rtver  st  to  Congress.  16 

Congress  to  Abbott.   24 

*'      River  st.  to  alley  n.  of                                                     4  '* 

Abbott  to  Cherry                                                           6  44 

44      Cherry  to  47  ft.  s.  of  Bagg                                                12  44 

47  ft.  s.  of  Bagg  to  24-in.  main                                            16  44 

44      n.  from  Bagg  to  Grand  River                                              8  44 

44      Grand  River  to  478  ft.  n.  of                                                 4  44 

44      478  ft.  n.  of  Grand  River  to  Calumet                                     6  44 

44      crossing  Calumet                                                               8  44 

44      n.  line  of,  to  20  ft.  n.  of  Calumet                                         6  44 

44      20  ft  n.  of  n.  of  Calumet  to  266  ft.  n.  of  Lysander                    4  44 

Sixteenth  st..  Lafayette  to  Myrtle   6 

44  Myrtle  to  Buchanan   8 

44           Buchanan  to  Grand  River  10  44 

44           Grand  River  to  McGraw                                                8  44 

44           s.  from  24-Inch  main  in  N.  Boulevard  68  ft                          8  4 

44           alley  w.  of,  Lafayette  to  Howard                                     8  44 

Smith  ave.,  Woodward  to  8  ft.  w.  of  w.  of  Oakland                              4  44 

44         8  ft.  w.  of  w.,  to  25  ft.  e.  of  w.  of  Oakland                            6  44 

South  st,  Grand  River  to  Noble                                                        4  44 

Southern  ave .  Livernois  to  152  ft.  e.  of  same                                       4  44 

8pencer  st,  Second  to  Cass                                                             4  44 

44          alley  s.  of,  alley  w.  of  to  First                                          4  44 

Sproat  st.,  Cass  to  Woodward                                                        4  44 

8pruce  st..  Thirteenth  to  Twelfth                                                      6  44 

44        Twelfth  to  Harrison                                                      4  44 

44        National  to  alley  w.  of  Trumbull                                        4  44 
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Spruce  st,  alley  w.  of  to  8eventh  

Seventh  to  Fifth.  

**        alley  s.  from  Second,  allejr  w.  of  to  first  alley  w.  of  8eventh 

Standlsh  st,  Twentieth  to  Foundry.  .'  

Stanley  ire  ,  Tillman  to  William*  

44  Grand  River  to  8ullivan  

44  crossing  Humboldt  and  Eighteenth.  

44  Stanton  to  Sixteenth  

44  crossing  Fourteenth  

188  ft.  w.  of  to  Twelfth  

44  Commonwealth  to  Seventh  

44  8eventh  to  Greenwood  

8tanton  ave.,  Merrick,  to  Antoinette  

.  44  crossing  N.  Boulevard  

Stark  are.,  Llvernols  to  Welch  /  

State  st,  Cast  to  Woodward  

44      crossing  Washington,  e.  side,  24  ft  84 

44      80  ft.  w.  of  e.  of  Washington  to  Woodward  80 

alley  s.  of,  from  alley  w.  of  to  First  

44      alley  s.  of,  from  alley  w.  of  Cass  to  Washington  

8tlmson  pL,  Cass  to  Woodward  

Stuart  st.,  Bellevue  to  Canton   

8ulllvan  ave.,  Michigan  to  Buchanan  

44  crossing  Warren  

44  88  ft  s.  of  n.  of  Stanley  to  Baltimore  

44  crossing  N.  Boulevard   

Summit  ave.,  River  st.  to  Fort  

Superior  St.,  crossing  Brush  

8  ft  e.  of  e.  of  Brush  to  880  ft.  w.  of  Beaubien  

"  880  ft  w.  of  to  Beaubien  

44  Beaubien  to  Russell  

44  Rlopelle  to  Dequlndre  

44  Dequindre  to  St.  Aubin  

"  crossing  e.  side  of  St  Aubin  

St.  Aubin  to  w.  line  of  Chene  

44  crossing  Chene  

44  e.  line  of  to  848  ft.  e.  of  Chene  

848  ft  e.  of  Chene  to  Mitchell  

44  McDougall  to  Gratiot  

Swain  ave.,  40  ft  s.  of  Wabash  R.  R  to  Fort....  

Sycamore  st,  Wabash  to  Harrison  

44  National  to  alley  w.  of  Trumbull  

44  188  ft  w.  of  to  Grand  River  

Sylvan  st,  Vinewood  to  6ft  ft.  e.  of  same  

44        86  ft  e.  of  Vinewood  to  105  ft  w.  of  Twenty -seventh  

44        108  ft  w.  of  to  Twenty  seventh  

Sylvester  st,  Gratiot  to  Mt  Elliott  

Beaufalt  to  Concord  

Taylor  ave.,  crossing  Hamilton  Boulevard  

Tenth  st.  River  st.  to  Abbott  

Abbott  to  Michigan   84 

Theodore  St.,  John  R  to  100  ft  e.  of  RlopeJIe  

44  868  ft.  w.  of  St  Aubin  to  w.  Hoe  of  Dubois  

44  crossing  Dubois^   

"  e.  line  of  Dubois  to  (J  randy  

44  11  e.  of  w.  of  Jos.  Campau  to  87  ft.  w.  of  e.  of  McDougall . . 

**  crossing  Collins  
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Theodore  St.,  crossing  Moran  w.  side   6  iron. 

44           e.  from  Moran  875  ft   4  44 

44           crossing  Mt.  Elliott  main  to  main   0  44 

15  ft.  w.  of  e.  of  Mt.  Elliott  to  w.  line  of  Beaufait   4 

44           Helen  to  191  ft.  e.  of  same   6  " 

44           alley  s.  of,  e.  and  w.  of  Davis  pi.  150  ft   4  44 

Third  st.,  Front  to  s.  line  of  River  St..   6  44 

s.  line  of  River  to  Lamed   8 

44       Lamed  to  alley  n.  of   5  44 

Lamed  to  Fort  st   84  44 

Abbott  to  High   6 

Third  ave.,  Grand  River  to  Bagg   8  44 

44         Bagg  to  Calumet,  s.  line   6  44 

"         s.  to  n.  line  of  Calumet   8 

44         n.  line  of  Calumet  to  Holden,  n.  line   6  44 

44         crossing  Baltimore   6  44 

Calumet  to  Canfleld.   80 

Thirteenth  St.,  River  st.  to  Fort   4  44 

•*             Fort  to  Howard   0  44 

Porter  to  Ash   6  ** 

crossing  Myrtle   0 

44             Magnolia  to  n.  line  of  Grand  River   0  " 

44             n.  line  of  Grand  River  to  15  ft.  n.  of  Canfleld   4  44 

15  ft  n.  of  Canfleld  to  Hancock   8  " 

Hancock  to  150  ft.  n.  of   4  " 

44  150  ft.  n.  of  Hancock  to  80  ft.  n  of  s.  of  Kirby   0 

alley  w.  of,  Bagg  to  Myrtle.   6  " 

Thirtieth  St.,  80  feet  a  of  Jackson  to  Buchanan   6  44 

*•           Devereaux  to  158  ft  s.  of  Warren   5  44 

Thirty-first  St.,  Michigan  to  850  ft.  s.  of  Warren   6 

150  ft.  s.  of,  to  Norton   6 

Thirty-second  St.,  Michigan  to  15  ft.  s.  of  Buchanan   4  44 

44  15  ft.  s.  of,  to  85  ft.  n.  of  Buchanan   6 

85  ft.  n.  of,  to  885  ft  n.  of  Buchanan   8 

885  ft.  n.  of  Buchanan  to  88  ft.  n.  of  Horatio   6 

Thirty-third  St.,  Michigan  to  Horatio   6  44 

Thirty-fourth  st,  Michigan  to  186  ft.  n.  of  Jackson   8 

44                54  ft  a  of,  to  188  ft.  n.  of  Buchanan  ,,   8  44 

44                188  ft.  n.  of  Buchanan  to  180  ft  n.  of  Rich   G  44 

Thirty-fifth  St.,  Michigan  to  n.  line  of  Buchanan   6  44 

44             n.  line  of  Buchanan  to  877  ft  n.  of  n.  of  Rich   8  14 


Thompson  ctt  n.  of  Forest  115  ft   4 

Tillman  ave.,  Michigan  to  800  ft  n.  of  Merrick   8 

"  Hudson  to  McGraw  ;   0 

Toledo  ave.,  Livernols  to  McKinatry   6 

44  McKinstry  to  860  ft  e.  of  Scotten   4 

14  850  ft.  e.  of  8cotten  to  Hubbard   6 

"  w.  line  of  W.  Boulevard  to  Twenty -fifth   6 

Tonti  st,  Van  Dyke  to  Parker   6 

Torrey  st,  Twenty-eighth  to  Lovett   4 

44        crossing  w.  side  of  Scotten   4 

Townsend  ave.,  Jefferson  to  80  ft.  n.  of  s.  of  Waterloo   ....  6 

44  n.  from  Mack  80S  ft   0 

44  806  ft  n.  of  Mack  to  s.  line  of  Gratiot   4 

44  s.  line  of  to  8-in.  main  in  Gratiot   8 

44  8-ln.  main  in  Gratiot  to  n.  line  of  Palmer   0 
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Trombly  st,  Oakland  to  Hastings   6       trom . 

'«           Crystal  to  RusselL   4 

Russell  to  SO  ft.  e.  of  w.  of  Dubois.   H 

44           188  ft.  w.  of  to  Chene   • 

44           Chene  to  w.  line  of  Collins   4 

44          crossing  Collins   0 

e.  lino  of  Collins  to  79  ft  e.  of  Ellery   4 

79.  ft  *  of  Ellery  to  e.  line  of  Mt.  Elliott   6 

Trowbridge  are.,  16- to.  main  to  e.  line  of  Woodward   6 

e.  line  of  to  511  ft.  e.  of  Woodward.   4 

Trumbull  are.,  alley  a  of  to  Abbott   10 

Abbott  to  80  ft.  n.  of.   8 

Michigan  to  Plum   6 

41              Grand  River  to  alley  n.  of   8 

"             Calumet  to  Forest.   8 

44              Forest  to  407  ft  n.  of  O.  T.  R  R   8 

497  ft  n.  of  G.  T.  R.  R.  to  50  ft.  n.  of  Ptquette   8 

4              50.  ft  n.  of  Ptquette  to  Holdeo.   0 

•*              alley  w.  of,  Cherry  to  Pine   8 

alley  w.  of,  Pine  to  Myrtle.   4 

4              alley  w.  of,  alley  n.  of  Orand  River  to  Calumet   8 

Tusoola  st,  Fourth  to  Third   • 

"          alley  s.  of.  Greenwood  to  alley  w.  of  Fourth    4 

Twelfth  st,  458  ft  a  of  to  River  st   4 

17  ft  s.  of  n.  of  River  to  81  ft  s.  of  n.  of  Lafayette   H 

88  ft  s.  of  n.  of  Howard  to  85  ft  s.  of  n.  of  Baker   tf 

"         Baker  to  Calumet   * 

*•          Calumet  to  s.  line  of  Boulevard   H 

a  line  of  to  18  ft  s.  of  n.  line  of  Boulevard   10 

44         alley  w.  of.  from  ltl  ft.  a  of  to  Porter   4 

Twentieth  st,  Fort  to  Michigan   8 

Twenty  first  st . ,  Fort  to  Stand  lah   4 

alley  w.  of.  Brevoort  to  Webster   4 

Twenty-second  st.,  Fort  to  Dalselle   8 

Twenty-third  st . ,  Fort  to  Magnolia   8 

Magnolia  to  86  ft.  a  of  Linden   8 

'*                85  ft  a  of  Linden  to  100  ft  n.  of  Poplar   4 

"                100  ft  n.  of  Poplar  to  Klrby   8 

Klrby  to  a  line  of  McGraw   4 

a  line  of  McGraw  to  Ivy  pi   8 

Twenty-fourth  st.,  Riter  st  to  Fort   4 

Fort  to  Baker   « 

Baker  to  a  line  of  Michigan   * 

s.  line  of  to  5*  ft  n.  of  Michigan   18 

5*  ft  n.  of  to  188  ft  n.  of  Michigan   H 

184  ft  n.  of  to  198  ft.  n,  of  Michigan.   80 

19i  ft  n.  of  Michigan  to  Butternut   81 

14                  Butternut  to  Buchanan.   10 

"                  Buchanan  to  n.  line  of  McGraw   •» 

n.  line  of  McGraw  to  Chope  pi   8 

Twenty-fifth  st.  Howard  to  Baker   4 

Baker  to  Toledo   8 

E  at.  to  Michigan   4 

Michigan  to  Hancock   8 

"                crossing  Warren     8 

69  ft  ■  of  Hudson  to  n.  line  of  McGraw   8 
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Twenty-sixth  it,  213  ft  «.  of  E  st  to  140  ft  s.  of  Hancock   6  iron. 

"                146  ft.  g.  of  to  4*1  ft  n.  of  Hancock.   8 

44                421  ft  n.  of  Hancock  to  McGraw   6  44 

Twenty-seventh  st.  Myrtle  to  s.  line  of  Buchanan   6  44 

44                   crossing  Buchanan                                              8  44 

44                   n.  line  of  Buchanan  to  89  ft  n.  of  s.  of  McGraw.   ...  8  44 

Twenty-eighth  st .  Michigan  to  14  ft.  n.  of  Rich   6 

Twenty-ninth  St.,  605  ft.  s.  of  Michigan  to  Buchanan   6  41 

Union  st,  Fifth  to  Fourth   8 

Uthes  st,  McKinstry  to  Clark   4  44 

Van  Dyke  ave.,  Jefferson  to  150  ft.  n.  of  Waterloo    8  44 

44             876  ft  s.  of  n.  line  of,  to  n.  line  of  Worcester   8  44 

44              n.  line  of  Worcester  to  Mack   6  44 

Mack  to  n.  line  of  Gratiot   8 

Oratlot  to  Harper   6 

41             Jefferson  connecting  with  42-inch  main  22  ft.  of   10  44 

Vincenne8  st,  McClellan  to  172  ft  e.  of  et  of  same   6  44 

Vine  st,  crossing  e.  side  of  Fifth   4  44 

Fifth  to  Fourth   8 

Vlnewood  ave.,  Fort  to  Buchanan   24  44 

44              Buchanan  to  Merrick   10  44 

44              Merrick  to  Grand  River   8  44 

44              Fort  to  480  ft.  n.  of  Toledo   6  ,4 

44              F  st  to  Buchanan   6  44 

44              crossing  Vlnewood,  8.  of  M.  C.  R.  R.  betw.  mains,  22  ft . .  6  44 

Virginia  ave.,  Hamilton  Boulevard  to  w.line  of  Woodward,  n.  and  8. sides,  4 

44            5  ft.  e.  of  w.  line  of,  to  16-inch  main  in  Woodward   6  44 

Visgar  st.,  Twenty-eighth  to  Lovett   6  44 

44       crossing  e.  side  of  Scotten   6  44 

44       La  Salle  to  Vlnewood   6  44 

Wabash  ave.,  n.  line  of  M.  C.  R,  R.  to  n.  line  of  Ottawa   6  44 

44            n.  line  of  Ottawa  to  s.  line  of  Buchanan   4  44 

44           8.  line  of  Buchanan  to  s.  line  of  Grand  River   8  44 

44            crossing  Grand  River          •    6  44 

44  n.  line  of  Grand  River  to  18  ft.  s.  of  s.  line  of  L.  8.  &  M.  8. 

R.  R   8 

18  ft.  s.  of  s.  of  L.  S.  R.  R.  to  186  ft.  n.  of  Piquette   6 

14            crossing  N.  Boulevard   6  44 

Walbridge  St.,  Baldwin  to  Van  Dyke   6  44 

Walker  st,  Atwater  to  Jefferson   4  44 

Walnut  st,  264  ft  w.  of  to  Van  Dyke   6 

Warren  ave.,  w.  line  of  Scotten  to  Grand  River   6  44 

44           Sixteenth  to  Fourteenth   4  44 

44           alley  w.  of  Wabash  to  Avery   4  44 

Twelfth  to  105  ft.  w.  of  (n.  side)   4 

44           Trumbuffto  106  ft  w.  of  Seventh   6  44 

44           106  ft  w.  of  8eventh  to  Greenwood   4 

Greenwood  to  Third   6 

Third  to  Cass   8 

6  ft  e.  of  w.  of  Cass  to  105  f  t  e.  of  Riopelle   4 

44           Warren  ct  to  w.  line  of  Dubois   4  44 

"           crossing  Dubois  56  ft   6  44 

"           e.  line  of  Dubois  to  e.  line  of  G  randy   4 

44           19  ft  e.  of  w.  of  to  10  ft  w.  of  e.  of  Jos.  Campau   6  44 

44           crossing  Collins   0  *4 

**           w.  line  of  Moran  to  Detloff  ct   6 

44           2  ft  e.  of  w.  to  e.  line  of  Mt.  Elliott   6 
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Warren  ave.,  Helen  to  888  ft.  e.  of  same  

Warren  ct,  181  ft.  a  of  to  56  ft  n.  of  Warren  are. 
Warsaw  pi,  17  ft  e.  of  Dequlndre  to  8t  Aubtn... . 

Washington  ave.,  Michigan  to  State.  » 

Michigan  to  Park   » 

alley  w  of,  from  alley  s.  of  State  to  alley  t.  of  Barley . 
"               alley  e.  of,  from  alley  a  of  State  to  alley  w.  of  Wood- 
ward  

Waterloo  ft,  Dequlndre  to  Jos.  Oampao  

41  Joe.  Oampau  to  Burlage  pi  

Burtage  to  Mt.  Elliott  

Mt  Elliott  to  56  ft  e.  of  Beaufait  

60  ft  e.  of  BeaufaU  to  Believe.  

Field  to  Sheridan  .*  

"  Townsend  to  Baldwin  

Watson  at.  Woodward  to  Brush  

Brush  to  Reservoir    

"         Dequlndre  to  Cbeoe  

Wayne  at,  a  from  Woodbridge  178  ft  

Woodbrldge  to  Michigan  

Webster  pi.,  Twenty-second  to  alley  e.  of  same  

Nineteenth  to  alley  w.  of  Eighteenth  

Webb  ave.,  e.  line  of  Hamilton  Boulevard  to  w.  line  of  Woodward  

**         w.  line  of  Woodward  to  16-ln.  main  

Welch  am,  Plumer  to  a  line  of  M.  C.  R.  R  

til  ft  a  of  to  800  ft  n.  of  8tark  

"         a.  line  of  IngersoU  to  n.  of  city  limits    

Wesson  ave.,  Toledo  to  Herbert  

West  Boulevard,  (both  sides),  Fort  to  Shady  lane  

"  (w.  side),  8hady  lane  to  Baker.  

(w.  side),  n.  line  of  Dtx  to  n.  line  of  Toledo.   

(w.  side),  E.  st  to  444  ft  a.  of  Michigan  

(w.  side),  444  ft  a  of  to  a  line  of  Michigan.  

(w.  side),  crossing  Michigan  

(w.  side),  Michigan  to  Myrtle  

"  (e.  side).  Baker  to  196  ft  n.  of  Toledo.  

Western  Hay  Market,  171  ft  w.  of  to  Trumbull  

Westminster  ave.,  16-ln.  main  to  1  ,881  ft  a.  of  Woodward.  

Whipple  st,  Baldwin  to  Van  Dyke  

Whiting  ave.,  Jos.  Oampau  to  1,880  ft.  e.  of 

W  id  man  pi,  Harper  to  Milwaukee  

Wight  st,  Chene  to  MeDougall  

McDougall  to  Mt  Elliott  w.  line  of   * 

w.  line  of  Mt  Elliott  to  110  ft  e.  of  MeWrum 
alley  a  of,  from  McDougall  to  880  ft  e.  of  sa 

WIIcok  st.  Woodward  to  Miami  

WUkins  st.  Brush  to  Russell  

158  ft  w.  of  Klopelle  to  Orleans  

"         Orleans  to  80-ln.  main  In  Chene.  

Wlllard  st,  Van  Dyke  to  855  ft  e.  of  same  

Williams  ave.,  Michigan  to  Hancock  

"  crossing  Warren  

"  Merrick  to  Hudson  

Stanley  to  MoOraw  

Willis  ave.,  crossing  e.  side  of  Twelfth.  

e.  line  of  Twelfth  to  Avery  

Eighth  to  8ixth  
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Willis  ave..  Greenwood  to  Fourth  

44         Fourth  to  Woodward  

44         Woodward  to  Beaubien  

44         Beaubien  to  8t  Antolne  

44         St.  Antoine  to  Hastings.  

Hastings  to  866  ft.  e.  of  same  

44         856  ft.  e.  of  Hastings  to  Rtvard  

44         Rivard  to  Russell.  

44      *  Russell  to  e.  line  of  Chene  

44         e.  line  of  Chene  to  Qrandy  

44         Jos.  Oampau  to  Collins  

44         Collins  to  146  ft.  e.  of  same  

44         crossing  Moran,  w.  side  

44         Moran  to  alley  w.  of  Mt  Elliott  

44  alley  s.  of,  from  20  ft  n.  of  s.  of  Willis  to  alley  w.  of  Avery. . 
Winder  st,  Woodward  to  w.  line  of  Beaubien  

44        crossing  Beaubien  

44         e.  line  of  Beaubien  to  Orleans  

Wing  pi.,  Nineteenth  to  alley  w.  of  Eighteenth  

Winslow  are.,  Grand  River  to  86  ft.  n.  of  same  

86  ft.  n.  of  Grand  River  to  McGraw  

Winter  st,  Dequindre  to  481  ft.  e.  of  same  

Witherell  st.  Woodward  to  Miami  

44  Woodward  to  Miami  

44  Miami  to  Adams.  

44    •       Adams  to  alley  s.  of  Elisabeth  

alley  s.  of  Elisabeth  to  Columbia  

WolfT  st.,  Scotten.to  867  ft  e.  of  same  

Woodbridge  st..  Second  to  First  

First  to  Griswold  

44  Griswold  to  94  ft.  e.  of  w.  of  Woodward.  

44  24  ft  e.  of  w.  of  Woodward  to  6  ft.  e.  of  e.  line  of  St. 

Antoine  

44  6  ft.  e.  of  e.  of  St.  Antoine  to  Dubois  

44  800  ft  w.  of  to  Jos.  Oampau  

44  Joseph  Campau  to  400  ft.  e.  of  same.  

44  400  ft  e.  of  Jos.  Campau  to  McDougall  

826  ft  w.  of  to  Leib  

44  alley  s.  of,  Bates  to  Randolph  

alley  s.  of,  Brush  to  210  ft  e.  of  Beaubien  

44  '  alley  s.  of,  McDougall  to  Walker  

Woodland  ave.,  16-in.  main  to  e.  line  of  Woodward  

44  e.  line  to  780  ft  e.  of  Woodward  

Woodward  aye.,  (e.  side),  s.  from  Atwater  246  ft  

44  (e.  side),  Milwaukee  to  102  ft.  s.  of  N.  Boulevard  

44  (e.  side),  102  ft  s.  of  to  N.  Boulevard  

44  (e.  side),  crossing  s.  side  Melbourne  

44  (e.  side),  crossing  Chicago  Boulevard  

"  (e.  side),  crossing  Boston  Boulevard  

44  (w.  side),  s.  from  Atwater  171  ft    

44  (w.  side),  crossing  Virginia  ave  

44 .  (w.  side),  crossing  Shakespeare  Boulevard  

44  (w.  side),  crossing  Schiller  Boulevard  

"  Atwater  to  Jefferson    

44  Jefferson  to  Soldiers4  Monument  24 

44  Bagg  to  Edmund  '.   24 

44  .    Atwater  to  Adams   8 
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Woodward  ave.,  Adams  to  Baltimore  K 

44  Baltimore  to  Clay  

44  N.  Boulevard  to  Woodland  1 

Woodland  to  15  ft  n.  of  city  limits  U 

High  to  200  ft,  n.  of  CanflekL  

alley  e.  of,  alley  s.  of  Atwater  to  alley  a  of  Jefferson.. 

alley  e.  of ,  alley  a  of  Lamed  to  alley  a  of  Cadillac  sq . . 

alley  e.  of,  alley  s.  of  to  Gratiot  

alley  e.  of,  Gratiot  to  IS  ft  a  of  n.  of  John  R   

alley  e.  of.  19  ft.  a  of  n.  of  John  R.  to  173  ft  a  of  WlUiereil 

alley  e.  of.  (private  alley),  80  ft.  s.  of  to  WlthereU,  97  ft. 

alley  e.  of,  alley  a  of  Elizabeth  to  s.  line  of  Elisabeth.. 

44  alley  e.  of,  crossing  a  side  of  Elisabeth  

44  alley  e.  of,  Elisabeth  to  Colombia  

44  alley  e.  of,  Columbia  to  Montcalm  

44  alley  w.  of,  Atwater  to  alley  a  of  Jefferson  

44  alley  w.  of,  alley  s.  of  to  Lamed  

44  alley  w.  of.  Lamed  to  Congress.  

44  alley  w.  of,  Congress  to  alley  a  of  fort  

alley  w.  of,  alley  a  of  State  to  alley  e.  of  Washington. . . 

44  alley  w.  of,  Montcalm  to  High  

Woodward  etc.  terrace,  Woodward  to  w.  line  of  John  R.  

Wreford  pi.,  crossing  w.  side  of  Vinewood  

44  crossing  Hubbard  Boulevard  

Wreford  ave.,  Grand  River  to  Eighteenth  

Zender  pi.,  Ellery  to  S9B  ft  e.  of  same  

MS  ft  e.  of  Ellery  to  Mt  Elliott  
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DETROIT  WATER  WORKS. 


METER  RATES, 

First  3,000  Cable  Feet*  each  month,  each  100  gallon*  «*  of  a  cent. 

All  over,  each  100  gallons   **of  a  cent 

ASSESSMENT  RATES. 

From  July  1st,  1880.   

m  Amaru 

For  Family,  household  purposes   |5  00 

Bach  Additional  Family  in  same  house,  supplied  with  one  faucet..  S  00 
Green  Honaea.— Special  rate*. 

Private  Stables,  for  each  horse   t  00 

Livery  Stables,                 "    1 00 

Dray  and  Team  Horses,  each   1  00 

Cows,  each   1  00 

Storea  and  Oflleea  $2  00  to  90  00 

Bakeries,  average  dally  use,  for  each  barrel  of  flour   a  50 

Saloons,  Groceries  and  Provision  Stores,  from  $3  00  to  100  00 

Bar,  with  faucet,  from                                                            «  00  to  50  00 

Flan  Honaea  10  00  to  100  00 

Slaughter  Honaea.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room   i  00 

Boarding  Schools,  each  room   1  00 

Public  Schools,  from  $5  oo  to  50  00 

Building  Purposes,  each  1  M  brick   5 

"               41             "    100  yards  plastering   10 

**                "              **    perch  stone   11% 

Printing  Ofhees.-  Special  rates. 

Butcher  Stalls,  each  not  less  than   8  00 

Workshops,  for  10  persons  or  under                                         .    .  a  uo 

for  each  additional  10  persons   1  00 

Estimated  quantities  of  water  each  100  gallons   t 

Boarding  Houses,  in  addition  to  family  rate,  each  txardef    1  00 


FIXTURES. 

Bath  Tuba,  Tor  families,  1st  tub,  $«;  each  additional   f  i  00 

Bath  Tuba,  public,  each  tub   5  00 

Water-closets,  for  a  family.  1st  closet,  S3  00;   each  additional.  $1  00 

$3  00  to  15  m 

Water-cloaef  s,  for  Hotels,  Stores,  Factories,  ele.,  for  tsn  per- 
sona, $5  00;  each  additional  per*on   .... 

Bod  Water-closets,  not  less  than                                        .    .  .  «  00 

r finals,  not  lt*M  than   tOO 

Wash-Hand  Basins,  for  family                                         f  I  00  to  a  00 

*'          "             *4        for  other  |mn         each  person                 ...  tt 

Permanent  Wash  Tubs     Sotkarp* 

Hose,  for  lawn  and  street  ■prinkiing  purpose*  •••  A*s 

Hose,  f«>r  other  purjHiMT.    ft  00  to  50  OP 

Fountains                                                                            5  00  to  SO  00 

Street  Sprinklers,  each  »a«ou  .    15)00 


WLere  there  in  a  wante  of  water  a  proper  increase  of  rales  will  be  made 


REPORT 


or  THE 

BOARD  OF  WATER  COMMISSIONERS 

or  THE 

CITY  OF  DETROIT. 


To  the  Honorable  the  Common  Council  of  the  City  of  Detroit  : 

Gentlemen — The  Board  of  Water  Commissioners  of  the 
City  of  Detroit,  in  compliance  with  a  time-honored  custom, 
respectfully  submit  herewith  a  report  for  the  year  ending 
December  31st,  1895. 

The  extent  and  importance  of  the  affairs  under  the  man- 
agement of  this  Board  have  required  a  subdivision  and 
classification  of  the  work,  with  corresponding  heads  of 
departments.  These  executive  officers  each  year  furnish 
detailed  reports,  which  it  is  hoped  your  honorable  body  will 
find  time  to  examine.  Besides  the  important  report  of  the 
General  Superintendent  and  Secretary,  carefully  prepared 
statements  are  submitted  by  the  Civil  Engineer,  the  Super- 
intendent of  Gates,  the  Superintendent  of  Meters  and  In- 
spection, the  Chief  Engineer  at  the  pumping  station,  the 
Superintendent  of  Grounds,  and  the  Superintendent  of 
Extensions. 

A  number  of  extraordinary  improvements  during  the  past 
year  require  special  mention.  The  most  important  of  these 
is  the  construction  of  a  forty-two-inch  main,  extending  from 
the  pumping  station  in  a  direct  line  to  Chene  street,  a  dis- 
tance of  14,000  feet.    This  main,  while  largely  increasing 
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the  supply,  will  reinforce  the  pressure  of  the  entire  system. 
Though  practically  completed,  it  will  not  be  put  into  opera- 
tion until  the  close  of  the  winter  season.  The  cost  of  thi* 
improvement  has  been  the  sum  of  $180,000.  To  aid  in  mat- 
ing this  expense  bonds  were  issued,  as  authorized  under  the 
act  of  1873,  in  the  sum  of  $100,000.  These  bonds  are  payable 
in  1925,  bearing  4  per  cent,  interest  in  gold.  The  premium 
obtained  upon  the  sale  of  these  bonds  was  the  sum  of  $1L,- 
100,  which  reduces  the  interest  from  4  per  cent  to  3}  per 
cent  The  balance  of  $80,000  required  for  this  main  has 
been  met  from  the  general  income. 

The  new  Allis  pumping  engine  has  been  accepted,  after  a 
thorough  examination  and  test  by  experts,  and  the  contract 
for  roofing  the  engine  house  with  tile  has  also  been  finished. 
Another  important  piece  of  work  at  the  pumping  station, 
which  was  both  begun  and  completed  this  past  season,  is 
the  new  embankment  between  the  settling  basin  and  the 
canal.  The  amounts  paid  for  the  balance  due  upon  last 
year's  contracts  and  the  work  of  this  year  at  the  pumping 
station  amount  to  the  sum  of  $35,000. 

The  rapid  growth  of  the  city  and  the  additional  burdens 
placed  upon  the  pumping  department  will  require  constant 
expansion  in  the  facilities  for  meeting  these  demands,  and 
we  are  compelled  to  pass  over  to  the  coming  year  obliga- 
tions for  about  $30,000  for  four  new  boilers  which  are  to  be 
purchased,  and  for  the  necessary  apparatus  for  handling 
and  earn  ing  coal. 

bronze  bust  of  the  late  Ohauncey  Uurlbut  has  been 
mounted  upon  an  Aberdeen  granite  pedestal  in  the  metmv 
rial  gateway.  It  is  fitting  that  we  should  gratefully 
acknowledge  the  valuable  service  of  Mr.  Hurl  but  while  liv- 
ing and  the  provision  that  he  has  made  for  a  perpetual  lx»n- 
eficence.  His  will  equally  provides  for  two  objects:  the 
care  and  improvement  of  the  grounds,  and  also  the  mainten- 
ance of  a  library.  It  is  hoped  that  some  arrangement  may 
lie  consummated  by  which  a  branch  of  the  Public  Library 
shall  t>e  established  at  the  Park.    Many  of  the  larger  cities 
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are  maintaining  branch  libraries,  giving  remote  sections 
convenient  opportunities  of  drawing  books  from  the  Pnblie 
Library.  The  attractive  features  of  this  park  and  the  rapid 
increase  in  population  in  its  vicinity  give  a  most  favorable 
opportunity  to  introduce  this  method  in  our  city. 

We  desire  to  call  special  attention  of  your  honorable  body 
to  the  efforts  of  this  Board  made  during  the  past  year  to 
obtain  the  passage  of  a  bill  in  the  Legislature  providing  for 
the  payment  of  new  pipe  by  abutting  property.  This  bill 
passed  the  House,  but  not  the  Senate.  Under  the  present 
system,  a  large  amount  of  pipe  has  been  laid  which  is  not 
used  by  the  property  through  which  it  extends,  and  this  ex- 
pense has  been  unfairly  borne  by  the  general  consumer. 
Whatever  other  methods  may  be  adopted  in  the  future  rela- 
tive to  the  supply  of  water,  it  is  hoped  that  the  abutting 
property  act,  at  the  next  session  of  the  Legislature,  will  pass 
the  barriers  of  both  Houses  and  receive  the  signature  of  the 
Executive. 

The  Board  desire  to  encourage  a  wholesome  interest  in 
the  quality  as  well  as  in  the  quantity  of  the  liquid  which  it  is 
its  province  to  furnish.  The  Board  of  Health  and  the  med- 
ical profession  should  bear  a  responsibility  for  the  health- 
fulness  of  the  water  supply,  and  this  Board  will  welcome  any 
information  or  enlightenment  relative  to  these  important 
matters.  Physicians  agree,  so  far  as  they  are  agreed  upon 
any  one  thing,  that  typhoid  is  an  indication  of  unwholesome 
water,  while  diphtheria  is  attributed  to  defective  sewerage. 
Statistics,  covering  a  series  of  years,  show  that  Detroit  has 
suffered  least  from  Typhoid  of  any  of  the  lake  cities,  while 
Chicago  and  Toronto  have  suffered  most.  The  reverse  is 
true  of  diphtheria,  Detroit  leading  the  list.  There  is  noth- 
ing in  the  location  of  Detroit  to  prevent  its  being  most 
healthful.  The  cities  of  Holland,  notwithstanding  the  dis- 
advantage of  a  moist  and  swampy  territory,  enjoy  the  great- 
est freedom  from  disease.  With  extraordinary  difficulties 
in  the  way  of  thorough  drainage  and  a  satisfactory  supply 
of  water,  Amsterdam,  Rotterdam  and  The  Hague,  by  sani- 
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tary  science  and  enlightened  municipal  administration, 
have  become  model  cities  of  the  world  in  cleanliness  and 
health. 

Comparison  with  other  cities  places  Detroit  in  the  front 
rank  as  to  its  methods  and  facilities  in  the  supply  of  water, 
and,  with  only  one  or  two  exceptions,  where  the  supply  is 
furnished  by  gravity,  our  rates  are  the  lowest  in  the  conn- 
try.  Untrammeled  by  traditions  or  prejudices,  we  stand 
ready  to  adopt  any  methods  that,  after  careful  examination, 
are  proven  for  the  greater  benefit  of  the  people. 

In  respectfully  submitting  the  foregoing  report,  we  desire 
to  express  our  appreciation  of  the  uniform  courtesy  which 
has  been  extended  by  your  honorable  body  to  this  Board, 
and  for  the  existing  friendly  relations. 

FRANK  B.  KIRBY, 
ALBERT  L.  STEPHENS. 
DEWITT  H.  MOR ELAND, 
EDWARD  W.  PENDLETON. 
DARIUS  D.  THORP. 
Board  of  Water  Commissioners  of  the  City  of  Detroit. 
January  2,  1896. 


REPORT 


OF  THE 

GENERAL  SUPERINTENDENT  AND  SECRETARY. 


January  2d,  1896. 

To  the  Board  of  Water  Commissioners  : 

Gentlemen — I  respectfully  submit  my  report  of  the  gen- 
eral construction  and  operation  of  the  Works  for  the  year 
1895,  together  with  a  financial  statement  of  the  receipts  and 
disbursements  of  the  Board  during  the  same  period. 

The  disbursements  amounted  to  $645,829.15,  and  the  re- 
ceipts to  $ 051,545.74. 

Included  in  the  disbursements  are  $50,000  of  bonds  re- 
deemed in  February,  and  $173,055.77  paid,  up  to  January 
1st,  for  the  laying  of  the  new  forty-two-inch  force  main, 
also  the  sum  of  $26,442,  charged  to  pumping  works,  all  of 
which  was  expended  in  completing  the  contracts  for  the 
new  engine,  engine  house,  etc.,  and  the  removal  of  the  dock 
between  the  settling  basin  and  the  canal  and  the  substitu- 
tion therefor  of  an  earth  embankment. 

Taking  the  sum  of  these  expenditures,  $249,498.12,  which 
are  plainly  of  an  extraordinary  nature,  from  the  total  ex- 
penditures, and  we  have  $396,331.03,  which  represents  the 
expenditures  for  operation  and  maintenance  and  for  what 
may  be  called  ordinary  extensions  and  construction. 

Included  in  the  receipts  are  $100,000  of  bonds,  sold  by  the 
Board,  and  $12,062.43  premium  received  thereon.  Deduct- 
ing the  sum  of  these  two  amounts  from  the  total  receipts, 
and  we  have  $539,483.31,  which  represents  the  receipts  of 
the  Board  from  the  ordinary  resources,  and  which  are  in 
excess  of  its  ordinary  expenditures  by  $143,152.28. 
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Considering  the  fact  that  there  are  on  hand  about  1,300 
tons  of  iron  pipe,  which  will  so  far  reduce  the  expenses  for 
ordinary  extensions  the  coming  season,  and  considering 
also  the  fact  that  the  Board  has  about  3,500  tons  of  usteam- 
boat~  coat  which  it  can  utilize  either  by  its  sale  or  by  burn- 
ing it  with  an  equal  quantity  of  slack,  1  think  the  Board 
can  safely  calculate  upon  having  for  the  year  1896  a  suffi- 
ciently lai^e  revenue  to  meet  all  of  its  obligations. 

The  bond>  f ailing  due  in  the  immediate  future  are  $50,000 
rVoir.Vr  1<7  of  this  year  and  1 100,000  April  1st,  1897.  The 
iK*\t  KokH  <>T«ing  due  thereafter  are  $100,000  September 

IRON  PIPE  DEPARTMENT. 

— *  ■  .w  ,  \|vnditures  of  this  department,  including  the 
$  ~\  .V.  %  f.»r  forty-two-inch  force  main,  was  9330**80.59. 

*fc  -  *-  ^Klition  of  this  new  force  main,  the  pipe  system 
• .  ^  attribution  is  so  complete  that  it  will  need  but 
-    .  expenditure  the  ensuing  year.     During  the 

^  ^  v      the  ordinary  extensions,  consisting  of  six-inch, 
V  ten  inch  and  twelve-inch  pipe,  amounted  to  1,890 
•  ^v    Vtuw  is  on  hand  at  the  present  time  of  these  sizes 
"m»  «ouh,  and  if  extensions  in  1890  compare,  as  I  think 
x  *UU  with  those  of  1895,  possibly  1,000  tons  would  sat 
.x>  \»«r  requirements.    Certainly  the  estimate  made  in  De- 
.v.  'Nt  of  1,750  tons  will  be  ample. 

Vhe  keej>er  of  the  storage  grounds  reports  to  me  the  sav- 
i»ti;  during  the  year,  made  by  the  Hoard  doing  its  own  haul 
tut:,  to  t>e  93,098.57.    This  is  arrived  at  on  the  basis  of  the 
oon  tract  for  hauling  in  1894,  and  by  estimating  the  expense 
of  feeding  and  shoeing  each  horse  to  be  91-  per  month. 

The  Superintendent  of  Extensions  reports  to  me,  upon  the 
completion  of  each  extension,  the  entire  cost  thereof  in  de- 
tail, from  which  report*  I  am  satisfied  that  notwithstanding 
the  fact  that  the  Hoard  established  eight  hours  to  be  a  day's 
work,  paying  the  common  lalmrer  therefor  91.50,  that  the 
ex|K»nse  of  laying  pi|>e  has  not  been  materially  increased  on 
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that  account.  To  the  fact  that  the  Board  employed  many 
men  who  were  really  unfit  to  perform  hard  labor,  but  who 
were  citizens  in  actual  need  and  who  could  not  be  refused, 
may  be  ascribed  any  increase  over  what  is  usually  consid- 
ered an  economical  cost 

Connected  with  this  department  is  the  gang  of  men  that 
was  organized  in  August  of  1894  under  the  charge  of  John 
Bridge,  which  was  to  have  entire  charge  and  control  of  the 
valves  of  the  system,  and  whose  duties  were  to  make  a  sys- 
tematic examination  thereof,  to  repair  valves  that  were 
found  out  of  order  and  to  attend  to  their  operation  when- 
ever the  exigencies  of  the  service  might  require. 

There  are  about  6,000  gates  or  valves  in  the  system,  and 
their  condition  and  the  frequent  breakages  that  occurred 
proved  that,  although  they  are  not  of  as  delicate  workman- 
ship as  a  watch,  yet  it  is  almost  as  necessary  in  operating 
them  that  the  men  doing  so  must  be  as  skilled  in  their  work-  • 
manship  and  how  to  handle  them  as  the  watchmaker  is  of 
the  watch  he  is  repairing. 

An  examination  of  their  work  during  the  past  year  will 
be  of  interest,  and  shows  how  necessary  it  is  to  the  well- 
being  of  our  pipe  system.   It  is  as  follows : 

5,128  valves  were  examined. 

671  were  found  out  of  order. 

623  were  repaired. 

94  were  found  shut  and  opened. 

331  were  fitted  with  larger  heads  to  stem. 

172  new  valves  were  opened. 

59  gate  wells  were  built. 

234  wells  were  rebuilt  or  readjusted. 

147  wells  were  cleaned. 

237  wells  were  repaired. 

170  wood  boxes  replaced  with  iron  boxes. 

31  iron  boxes  were  repaired. 

387  boxes  were  readjusted  on  account  of  paving. 

1,768  gates  were  shut  and  opened  for  various  purposes. 

40  blow-offs  were  repaired. 

841  gate  wells  cleaned  of  ice  and  snow. 
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PUMPING  WORKS. 

It  is  with  considerable  pleasure  that  I  reflect  upon  the 
changes  made  by  the  Board  at  the  pumping  works  the  {mat 
year,  more  particularly  the  removal  of  the  fence  around  the 
basin,  and  the  substitution  for  the  wood  dock  between  the 
basin  and  the  canal  of  an  earth  embankment.  Neither  the 
fence  nor  the  dock  wer*>  useful  or  ornamental  and  it  has 
been  my  wish  for  years  *±m  'hey  should  be  done  away  with. 

The  abandonmec:  :f.  srand-pi|»e  and  the  substitution 
thervfor  of  xvT*4  v*:--^  was  another  step  in  the  right  direc 
ooc  az>d  ib-i  'ok  ^n«»fc-rs  how  much  more  efficiently 
li***  .V  im  -i*-  u1  Twvhanieal  contrivances  answer  the 
*»  r  %  i.«  'i  stand-pipe  and  tower  were  con- 
sr-iv--*i  tor  *  'oot^        »  w««  not  thought  of  l>efore. 

A*  -  *i       »  closest  attention  has  been  giren, 

^  r  ^in»*  • —       "I,J  ^oject  of  the  fuel  used  at  the  pomp- 
^  %  because  it  was  estimated  that  a  eon- 

^  ^>  •  nc  ^'-d  be  eflFected  in  this  direction  that  ofl 
,        ^   .  *i  *»t  coal  in  1892. 

^  .  ^  i       ^tablishment  of  the  settling  basin  ahn«*t 
.  ..^   .  *  i*b>r  the  smoke-stack,  the  Board  was  obliged 
ki     -v^l  for  years  as  a  matter  of  cleanliness.  Th** 
^    ^  tu*h>  by  the  burning  of  oil  as  a  fuel,  as  compared  to 
_    ,^tp*'  iu  previous  years  with  coal,  will  be  seen  by  the 
ttf  -JiMe,  and  which  amounted  to  over  $1,000  per 
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The  staving  effected  the  past  year,  as  shown  by  the  table, 
exceeded  that  of  the  previous  two  years  by  about  25  j>er 
(rat  and  is  doe  to  the  economy  of  the  new  engine  and  to  the 
t£**ue$  made  by  Chief  Engineer  Gould  in  the  arrangement 
<£  Tie  pozLps  in  the  old  engines. 

T^ir  prioe-  uf  oil.  as  will  be  seen  in  the  table,  was  1.50 
z^r  zaZp-e  in  l^fcl  1-52J  cents  in  1893,  1.55  cents  in 
lS*4u  IXI  'T-tl's  'h*  1m  nine  months  in  181)5,  and  2.18  cents 
fr»m  •  br*  Oar  present  contract  running  from  Oc 
-  l<c  Ajcil  next,  is  at  the  latter  figure,  at  which  the 
pam;i3i  waiter  is  about  the  same  as  with  hard  coal, 
>•»  *f  iundltng  the  latter.    This  is  shown  in  the 
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It  will  bo  seen  by  this  table  that  during  the  first  five 
mouth*  of  the  year  "crude"  oil  was  used,  with  an  average 
of  IM7  1  lit  nations  consumed  for  each  one  million  gallons 
of  w uter  pumped.  In  May,  at  the  earnest  solicitation  of 
(lie  contractor,  and  with  the  knowledge  that  the  works 
would  bo  benefited  thereby,  the  contract  for  crude  oil  at  1.61 
cent*  per  gallon  to  July  1st  was  vacated  and  a  new  contract 
for  "fuel  oil"  suhstiuited  therefor  to  Octol>er  1st  at  1.55 
ivwt>  \*or  gallon.  With  -fi>el~  oil  during  June.  July.  August 
atat  Nopu>inb«*T%  mw  il:  >  »a  gallons  of  water  was  pumped 

*  i;h  Ht\  hv«'W  *»'       *T  cili'*ns  of  oiL    During  the  latter 

o:  «i."#%k»"  nnt.  "  1."         Xovembrr  ami  iK-cvmber, 
■vo^. '  *  )^        i  i>***.  *    I.  ii  av*n*j>*  of  L23  5-^  gallons 

it    <*i    i.   •    t.    *'    *l  ■■-  WJbTrT. 

■       x  «••••>.         i»j  ■        >-^«t*:>  c  U  that  the 
*    .  ^  i  M.i         -4  *  r:»5-.~  but  mhen 

*  v     . •  >  *   n     -•i^-ik  iu  »*£  o&tnlerahlj 

•  •  .t  K:  I  1^-  •  i.«Uh  *     IMC  The  DeW 

%i  *  *  it*  -»»f.**  red  aU>at 

^  •    »*  .         i«-  •••I..*-*-  n»oi"n**  -if  rhr  year 

x.      .  %  x   >.  ».      i«  *  i»-  -'.j.      ~  »»iu.  a**  ^lurinr-er's 

»■  ,  •»  .-..•••i^.  I  •  :*  t^4.  ii  «tt~  -^Jt  th  iv 

*v    *     » i'  -i  i  /f  ••••f-»-'  ir  i»  i jj  . ,i»*t  in 

*v«.    v--     r  :.»•*':.;        out*  million  g  »r  wi~~r  mith 

.   »   ;  *x  -cj**  p^r  gallon.  ma«  ?:!.75*.  »     *  |-  :  si  ,^nta, 
-     .  u»»  r      ••*-.  mould  haw-  h**-n  ^J.o».^  ax   :.  in  the 

,xvn  .-I  pu:.:-p:r*g  of      2    |j#*r  <  *-u\. 

*\-:i>i*i»'riiig  thin  fact  that  at  thi*  pr.  ~  ±*  V-  r>-  mt-n- 
•  the  co*t  of  pumping  mat*r  mrh  «..:  144  Nit  little 

U-%s  than  mith  hard  coal,  and  mirh  th«*  kti-»mU<.Lj*  that  at 
la- •^MiwifH  for  tin-  almost  complete  coriibn«»i<»:i  j*»ft  rtvil 
\  1.1  t-  •  n  »tjcri*«»fijlh  manufactured,  your  honorable  hmly 
n  ^l  to  have  tin*  four  new  boilers,  for  some  turn*  eon- 
h  tup!  de*ign«d  and  built  for  the  burning  of  soft  coal, 
HlfUtM  or  slack,  as  might  prove  most  a4ivantap*ou8. 
i*stiimited.  with  this  arrangement,  that  our  fuel 
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bill,  which  would  amount  to  over  $40,000  annually  with  oil 
at  2.18  cents,  would  certainly  be  reduced  to  $25,000,  if  it 
would  not,  as  some  asserted,  be  reduced  one-half. 

The  Allis  engine  was  given  its  final  test  in  July.  Mr. 
George  H.  Barras,  of  Boston,  was  employed  by  the  Board  to 
make  the  test,  and  July  24th  submitted  his  report,  a  synop- 
sis of  which  will  be  found  immediately  after  the  report  of 
Engineer  Gould.  He  reported,  in  brief,  that  the  efficiency 
of  the  engine  exceeds  the  guarantee  of  the  maker,  and  upon 
that  report  it  wa«  accepted  by  the  Board. 


AMOUNT  EXPENDED  ON  PUMPING  WORKS  GROUNDS. 


Total. 

$35,000 

00 

624,008 

53 

90,811 

84 

146,448 

60 

81,461 

70 

197,196 

96 

30,420 

7fc 

54,221 

56 

349,523 

37 

54,711 

01 

8,139 

75 

3,666 

25 

116,350 

9& 

2,977 

86 

14,212 

37 

$1,809,146  47 

ITEMS. 


Previously 
Expended. 


Land  

Force  Mains.  

Inlet  Pipes  

Dock,  Basin  and  Canal  

Conduits  and  Wells  

Engine,  Boiler  and  Coal 
Houses  

Stand  Pipe  and  Tower  

Pump  Wells.  

Engines  

Boilers  

Engineer's  House  

8ewer  

Grounds,  Fences  and  Gate- 
way   

Inspection  

Miscellaneous  

Totals  


$35,000  00 
624,008  53 

90,811  84 
137.411  02 

81,461  70 

192,276  96 
30,420  72 
54,221  56 
338,694  74 
54,711  01 
8,139  75 
3,666  25 

106,240  35 
2,977  86 
18,547  67 


1805. 


$1,773,589  96 


$9,032  58 


4,920  00 


10,828  63 


10,110  60 


664  70 


$35,556  51 


METERS. 

The  number  of  meters  attached  during  the  year  was  589, 
making  the  total  in  service  of  3,775.  The  report  of  the  Su- 
perintendent of  that  department  gives  everything  concern- 
ing the  work  in  detail  and  contains  much  that  is  interest- 
ing.  He  has  gleaned  certain  facts  in  regard  to  the  death 
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race  of  different  cities,  which  he  engrafted  in  his  report,  and 
which  are  rateable  information. 

The  quantity  of  water  passing  through  meters  is  14  5  10 
per  cent  of  the  whole  quantity  pumped,  and,  with  25  j>er 
cent  taken  off  from  this  whole  quantity  for  that  which  is 
used  for  public  purposes,  for  lawn  sprinkling  and  for  leak  < 
in  the  mains,  it  is  19  5  20  per  cent  of  the  balance,  or  the 
usable  quantity. 

The  receipts  for  metered  water  daring  the  year  were 
9H9,:ill2.72.  or  20  &10  per  cent  of  the  entire  water  rates, 
which  indicates  that  bat  a  will  fraction  of  one  en!  m 
received  by  the  Board  for  t*cfc  1,000  gallons  of  met»Tv.i» 
more  than  is  reoei~*<  htr  The  mnnercred  water,  and  that  a* 
close  a  coTTes»»«Ni  -n^  ^  insimained  between  the  two  rate* 
us  is  prc**"**-  o-  -^miu 

Th.     w  *  ^  is  U  fair  to  MAM  to  pU  >•  a 

.t  ^      ■  ^  *<w*»t*^  »»d  require  him  to  pay  for  every  drop 
».   <^         ■  r  dnir-  he  wastes,  and  for  every  drop  ihi: 
— pipes  and  fixtures,  when  -RT 
^  .  .         ^.       m-:ered  and,  whether  he  wuste*  am  or 
,  .     .    ^  *isn,  the  year  round.    The  answer  is:  It 
.         »*  to  -B.M  "A"  belongs  to  a  das*  of  con 
,         kaow  every  gallon  th-y  use,  U)th  in  Ihi  1 

  ^<v.  -ir  belongs  to  a  class  of  whom  wc 

*  vUoa  they  use  collectively,  but  not  indirid 
^ua  vach  class,  as  above  stated,  we  receive  prar 
,  v*tie  sum  for  each  1,000  gallons.  If  **AW  desire* 
^  ami  economical  he  can  do  so  and  get  the  entire 

.vtvof.   If  "ir  desires  to  be  careful  and  saving  he 
,    .      -  hat  he  gets  no  t>eiiefit  therefrom  and,  then*  belli* 
%    udutvuicnt  for  economy,  he  disregards  the  fact  of  nin- 
xt  reams  and  leaking  fixtures,  because  they  do  not.  aa 
V  thinks,  cost  him  anything.    In  other  words,  the  unme- 
utvd  consumers  art*  tie<l  together,  each  suffering  his  shaiv 
the  exj>ense  for  the  carelessness  and  wastefulness  of  any 
oae  or  all  of  them.    The  "IIV*  art*  Incoming  aware  of  thia. 
and  are  deserting  the  ranks  of  the  unmetered  consumers  for 


BOARD  OF  WATER  COMMISSIONERS. 


19 


the  metered.  Five  hundred  and  twenty-nine  persons,  at 
their  own  request,  had  meters  placed  on  their  premises  the 
past  year. 

EFFECT  OF  RESTRICTING  WASTE. 

Inasmuch  as  it  is  a  fact  that  water  costs  directly  in  pro- 
portion to  the  quantity  pumped,  and  as  it  is  now  an  ad- 
mitted fact  that  running  streams  do  not  in  the  least  assist 
in  keeping  the  sewers  clean  or  in  any  way  effecting  the  dis- 
lodgment  of  the  solid  accumulations  therein,  as  has  been 
often  claimed,  and,  further,  as  there  is  no  other  known  good 
purpose  that  is  conserved  by  supplying  a  larger  quantity 
than  is  necessary  for  the  various  uses  of  a  community,  me- 
chanical, domestic  and  otherwise,  it  certainly  follows  in  the 
interest  of  economy  and  good  government  that  the  pumping 
of  an  excessive  amount  should  be  prevented. 

Upon  this  principle  the  Board  in  1889  adopted  the  policy 
of  introducing  meters  as  rapidly  as  circumstances  would 
permit,  and  has  pursued  the  same  policy  up  to  the  present 
time. 

The  following  table  proves  conclusively  that  where  no  re- 
strictive measures  are  used  the  quantity  consumed  increases 
much  faster  than  the  population.  That  this  is  not  due  to 
an  increase  in  the  manufacturing  interests  of  the  city  will 
appear  later  on : 
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rate  of  different  cities,  which  he  engrafted  in  his  report  and 
which  are  valuable  information. 

The  quantity  of  water  passing  through  meters  is  14  5 10 
per  cent  of  the  whole  quantity  pumped,  and,  with  25  per 
cent  taken  off  from  this  whole  quantity  for  that  which  in 
used  for  public  purposes,  for  lawn  sprinkling  and  for  leak* 
in  the  mains,  it  is  19  5-20  per  cent  of  the  balance,  or  the 
usable  quantity. 

The  receipts  for  metered  water  during  the  year  were 
$ 89,31)2.72,  or  20  8-10  per  cent  of  the  entire  water  rates, 
which  indicates  that  but  a  small  fraction  of  one  cent  U 
received  by  the  Board  for  each  1,000  gallons  of  metered, 
more  than  is  received  for  the  unmetcred  water,  and  that  as 
close  a  correspondence  is  maintained  between  the  two  rate* 
as  is  possible  or  right. 

The  question  is  often  asked,  is  it  fair  to  "A"  to  plare  a 
meter  on  his  premises  and  require  him  to  pay  for  every  drop 
he  uses,  for  every  drop  he  wastes,  and  for  every  drop  that 
passes  away  through  leaking  pipes  and  fixtures,  when  "H," 
his  neighbor,  is  not  metered  and,  whether  he  wastes  any  or 
not,  pays  a  stated  sum  the  year  round.    The  answer  is:  It 
is  fair  to  "A"  but  not  to  "IV*  "A"  belongs  to  a  class  of  con- 
sumers of  whom  we  know  every  gallon  th«*y  use,  lioth  in  Ihi  1 
nally  ami  collectively,   "ir  belongs  to  a  ejus*  of  whom 
know  every  gallon  they  u*«*  collectively,  hut  not  Individ 
ualh.    Kroni  each  class,  as  ultnve  stated,  we  rweit*-  [M p 
lirallv  the  siinie  sinn  for  each  1,000  gallons  If  "A*1  Mm 
in  In*  m  \  inn  and  economical  He  ran  do  ho  ami  g«_*t  the  .*tnm 
benefit  thereof,    jf  "IV*  ile*hv*  (o  In*  careful  mid  * 
realizes  thai  he  ^eis  no  benefit  therefrom  ami,  Inert  Mn? 

no  Indues  nt  for  economy,  he  ill*wg»rtlM  the  hurl  of  ion 

iiuitf  hi  renins  and  leaking  fixtures,  h*  >   n*-  ihri 
he  iliinU,  ctmi  him  ain thing,    in  etii* 
tereil  iiiiMtitners  are  tiiil  r.^erher,  «,< 

of  tll»<  e\|«  Uwe  for  the  raivleiMt**  ,M  »1  \> 

Mil*-  or  all  of  them.    The    HV*  itr* 
anil  ah  ih wrtiiitf  the  nuiU  of  theu^ 
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the  metered.  Five  hundred  and  twenty-nine  persons,  at 
their  own  request,  had  meters  placed  on  their  premises  the 
past  year. 

EFFECT  OF  RESTRICTING  WASTE. 

Inasmuch  as  it  is  a  fact  that  water  costs  directly  in  pro- 
portion to  the  quantity  pumped,  and  as  it  is  now  an  ad- 
mitted fact  that  running  streams  do  not  in  the  least  assist 
in  keeping  the  sewers  clean  or  in  any  way  effecting  the  dis- 
lodgment  of  the  solid  accumulations  therein,  as  has  been 
often  claimed,  and,  further,  as  there  is  no  other  known  good 
purpose  that  is  conserved  by  supplying  a  larger  quantity 
than  is  necessary  for  the  various  uses  of  a  community,  me- 
chanical, domestic  and  otherwise,  it  certainly  follows  in  the 
interest  of  economy  and  good  government  that  the  pumping 
of  an  excessive  amount  should  be  prevented. 

Upon  this  principle  the  Board  in  1889  adopted  the  policy 
of  introducing  meters  as  rapidly  as  circumstances  would 
permit,  and  has  pursued  the  same  policy  up  to  the  present 
time. 

The  following  table  proves  conclusively  that  where  no  n*- 

xt  t  irt  ivr  Tiirasinvs  urv  us<*d  The  quantity  continued  ijwrawr* 
much  fnsirr  than  the  population.  That  thin  m  m*  dur  t,» 
jin  ium-une  In  thf  iminnfn <■  Hiring  imprests  of  tfc*  rff  r  will 
aptH'itr  later  on: 
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rate  of  different  cities,  which  he  engrafted  in  his  report,  and 
which  are  valuable  information. 

The  quantity  of  water  passing  through  meters  is  14  5  10 
per  cent  of  the  whole  quantity  pumped,  and,  with  25  per 
cent  taken  off  from  this  whole  quantity  for  that  which  is 
used  for  public  purposes,  for  lawn  sprinkling  and  for  leak  * 
in  the  mains,  it  is  19  5-20  per  cent  of  the  balance,  or  the 
usable  quantity. 

The  receipts  for  metered  water  during  the  year  were 
189,392.72,  or  20  8-10  per  cent  of  the  entire  water  rates, 
which  indicates  that  but  a  small  fraction  of  one  cent  i< 
received  by  the  Board  for  each  1,000  gallons  of  metered, 
more  than  is  received  for  the  unmetered  water,  and  that  as 
close  a  correspondence  is  maintained  between  the  two  rate* 
as  is  possible  or  right. 

The  question  is  often  asked,  in  it  fair  to  "A"  to  place  a 
meter  on  his  premises  and  require  him  to  pay  for  every  drop 
he  uses,  for  every  drop  he  wastes,  and  for  even'  drop  that 
pannes  away  through  leaking  pipes  and  fixtures,  when  "B," 
his  neighbor,  is  not  metered  and,  whether  he  wastes  any  or 
not,  pays  a  stated  sum  the  year  round.  The  answer  is:  It 
is  fair  to  "A"  but  not  to  "II"  44 A*'  belongs  to  a  class  of  eon- 
sumers  of  whom  we  know  every  gallon  th*»y  use,  both  iu  li\  i  1- 
ually  and  collectively.  "B"  belongs  to  a  class  of  whom  we 
know  every  gallon  they  use  collectively,  but  not  individ- 
ually. From  each  class,  as  above  stated,  we  receive  prac- 
tically the  same  sum  for  each  1,000  gallons.  If  "A"  desire* 
to  be  saving  and  economical  he  can  do  so  and  get  the  entire 
benefit  thereof.  If  "B"  desires  to  lie  careful  and  saving  he 
realizes  that  he  gets  no  benefit  therefrom  and,  then*  being 
no  inducement  for  economy,  he  disregards  the  fact  of  run- 
ning streams  and  leaking  fixtures,  because  they  do  not,  an 
he  thinks,  cost  him  anything.  In  other  words,  the  unme- 
tered consumers  are  tied  together,  each  suffering  his  share 
of  the  expense  for  the  carelessness  and  wastefulness  of  any 
one  or  all  of  them.  The  **BV  are  becoming  aware  of  thia, 
and  are  deserting  the  ranks  of  the  unmetered  consumers  for 
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the  metered.  Five  hundred  and  twenty-nine  persons,  at 
their  own  request,  had  meters  placed  on  their  premises  the 
past  year. 

EFFECT  OF  RESTRICTING  WASTE. 

Inasmuch  as  it  is  a  fact  that  water  costs  directly  in  pro- 
portion to  the  quantity  pumped,  and  as  it  is  now  an  ad- 
mitted fact  that  running  streams  do  not  in  the  least  assist 
in  keeping  the  sewers  clean  or  in  any  way  effecting  the  dis- 
lodgment  of  the  solid  accumulations  therein,  as  has  been 
often  claimed,  and,  further,  as  there  is  no  other  known  good 
purpose  that  is  conserved  by  supplying  a  larger  quantity 
than  is  necessary  for  the  various  uses  of  a  community,  me- 
chanical, domestic  and  otherwise,  it  certainly  follows  in  the 
interest  of  economy  and  good  government  that  the  pumping 
of  an  excessive  amount  should  be  prevented. 

Upon  this  principle  the  Board  in  1889  adopted  the  policy 
of  introducing  meters  as  rapidly  as  circumstances  would 
permit,  and  has  pursued  the  same  policy  up  to  the  present 
time. 

The  following  table  proves  conclusively  that  where  no  re- 
strictive measures  are  used  the  quantity  consumed  increases 
much  faster  than  the  population.  That  this  is  not  due  to 
an  increase  in  the  manufacturing  interests  of  the  city  will 
appear  later  on: 
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HISTORICAL. 


YEAB8. 

Familfe* 

Supplied. 

- 

18-52  

1853  

4,288 

ia>4  

4.619 

1855  

9,282 

1856  

9.706 

1857  

6,189 

1858  

6.474 

1850  

6,794 

1800  

6,750 

1861  

7,128 

1862  

7,275 

1868 

7,699 

1864  

7,998 

1805  

8,851 

1866   

9,089 

1867  

10.242 

1868  

11.544 

18«.0  

12,774 

1870  

18.722 

1871  

14,896 

1872  

16.085  i 

1878  

17.019 

1874  

18,858  1 

1875  

19.606 

1876  

20.102 

1877  

20.845 

1878  

20,603 

1*79  

21,841 

1880  

22,465 

1881  

28.749 

1*82  

25,442 

1883  

27,415 

1884  

29,424 

1885  

30,583 

18?*6  

31.946 

1887  

34,486 

1W*  

86.863 

39.158 

lHfco  

41.467 

181)1  

43.933 

1893  

46.400 

49,817 

1894  

49  912 

51,426 

WATER  PUMPED. 


Total  Quantity.      Per  Family. 


REMARKS. 


885,840.275 
808.531,748 
876,265,126 
542,807.864 
692,124,805 
697,190.528 
718.091,207 
782,112.987 
870.036.451 
895,129.428 
994,945.829 
1.085.798,048 
1.019.890,256 
1,040,514,887 
1,196,317,922 
1,489,989.280 
1,666,945.125 
1,946,810,325 
1.866.060,068 
2.800,190.609 
2.782,292,978 
8,198,898,948 
8,289,872,639 
4,207.494.260  I 
4,065,184.470 
4.213.239,790  1 
4,849,743.830  , 
9.129,599,110 
5,552.965,810  , 
6,543,127.968 
6.284.000.742  > 
7.379,827.788 
8,510,614,140 
9,970,829.580 
10,576.571,254  1 
13,168.859,806 
14,180,166,670 
12.875.834.458 
12,120,944.532 
12.057,261.236 
12.276.612.482 
18,877.977.208 
18,649.779.6<t5  • 
14.698,491.954  , 


70,868 
81.46(1 
102,765 
121,297 
112,650 
110,919 
115,118 
125,185 
129.579 
186.762 
184,984 
127,410 
129.675 
181,622 
189,186 
144  864 
192.400 
136,000 
194,414 
178  913 
187,93«» 
174.911 
214,600 
200,229 
207.090 
210.927 
940.348 
247,183 
279.722 
248.062 
269,170 
289.260 
826,886 
381,070 
881,860 
690,098 
8*8.880 
292,300 
274,470 
264.582 
278.579 
273  476 
285,818 


i  Average  per  cent. 

of  increaae  from 
I     1892   to  1888— 

12.86. 


Average  per  cent, 
of  increase  fiocn 
1879  to  1888.  in 
elusive,  8.5. 


Commenced  M*ter 
ing. 


The  quantity  of  water  |iiiiii|mh1  in  1H!)3  wan  nearly  the 
name  as  that  pumped  in  1HSS.  it  being  but  2  1-5  per  cent  in 
advance  thereof.  The  |»opulation  of  the  eity  in  18NM  wan 
l!U,!>!Mi  and  in  1S!>5  was  2<»<;.r>44.  an  Inrreane  of  36  23  per 
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cent,  showing  an  actual  increase  in  the  efficiency  of  the 
Works  of  over  34  per  cent,  that  is,  upon  the  basis  of  the  per 
capita  quantity  pumped  in  1888. 

Consulting  the  table  again,  it  will  be  seen,  in  the  column 
headed  *Ter  Family,"  that  this  quantity  for  each  family  has 
continually  increased,  which  is  the  experience  of  every  city 
in  the  world,  where  no  restrictive  measures  prevail.  Had 
these  measures  not  been  adopted  in  18S9  and  continued 
thereafter  it  is  a  fact  that  this  ratio  of  increase  would  have 
continued  about  the  same. 

This  ratio  of  increase  from  1852  to  1888  was  on  the  aver- 
age 12  86-100  per  cent.  The  average  ratio  of  increase  for 
ten  years-  previous  to  1888  was  8  5-10  per  cent.  To  avoid 
criticism,  I  will  estimate  that  this  ratio  of  increase  since 
and  from  1888  would  have  been  7  1-2  per  cent.  With  this 
ratio  of  increase  the  following  quantities  would  have  been 
pumped,  and  consequently  the  difference  between  this  esti- 
mated quantity  and  that  actually  pumped  will  be  the 
amount  saved: 
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The  daily  average  quantity  that  would  have  been  pumped 
in  1895  is  65,362,748  gallons. 

The  daily  average  that  was  pumped  is  40,269,731  gallons. 

The  daily  per  capita  that  would  have  been  pumped  is 
245  gallons. 

The  daily  per  capita  that  was  pumped  is  151  gallons. 

To  show  that  this  is  not  an  exaggerated  estimate,  I  sub- 
mit these  facts: 

In  1888  the  daily  per  capita  of  Detroit  was  204  gallons, 
and  considerably  more  than  that  of  Buffalo,  in  fact  it  led 
the  world.  Last  year  Buffalo,  which  has  not  adopted  any 
restrictive  measures,  pumped  a  per  capita  of  293  gallons; 
and  it  is  not  a  stretch  of  the  imagination  to  say  that  Detroit 
would  undoubtedly  have  reached,  if  not  exceeded,  that  fig- 
ure had  no  change  been  made  in  the  policy  of  the  Board. 

With  this  daily  per  capita,  our  daily  average  would  have 
been  78,097,392,  with  a  maximum,  which  we  must  always 
be  prepared  to  pump,  of  about  115,000,000,  to  supply  which 
would  require  two  more  engines  than  we  now  have  and  an 
additional  force  main. 

The  only  possible  criticism  that  can  be  made  upon  this 
estimate  made  of  the  saving  in  pumping  alone,  is  in  the 
taking  the  rated  cost  per  million  gallons  in  each  of  the  past 
years  and  multiplying  the  increased  pumping  by  it,  because 
it  is  true  that  larger  quantities  can  be  supplied  at  a  less 
cost  per  unit  than  smaller  quantities.  Taking  off  15  per 
cent  of  the  estimated  amount  in  the  table  would  fully  cover 
this  difference,  leaving  a  saving  of  $ 150,000. 

The  entire  expenditures  for  the  purchase,  placing  and 
repairs  of  meters  from  1889  to  1895  inclusive,  was  $133,- 
693.72. 

The  present  valuation  of  the  meters  in  commission  and 
in  stock,  with  a  reasonable  percentage  off  for  depreciation 
occasioned  by  use,  is  $ 94,289.39,  showing  that  the  actual 
•expense  for  maintaining  this  department  was  $39,404.33  for 
the  seven  years. 

The  saving  effected  in  the  cost  of  pumping  is  not  by  any 
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means  the  most  important  one.  Large  expenditures  for 
machinery,  engines,  engine  hoiises,  force  mains,  supply 
mains,  etc.,  etc.,  have  been  and  always  will  be  prevented  by 
economy  of  use. 

The  large  force  main  but  now  being  completed,  the  new 
engine,  the  extension  of  the  engine  house,  and  various  other 
enlargements,  were  demanded  seven  years  ago.  Had  not 
the  determination  to  restrict  the  waste  prevailed  with  the 
Board  early  in  the  year  1889,  these  expenditures  would  have 
been  entered  into  at  that  time,  and  to-day,  instead  of  hav- 
ing a  reserve  [>ower  and  rapacity  more  than  adequate  for 
our  every  need,  the  Board  would  ere  this  have  entered  into 
another  large  extension  of  the  Works,  in  which  two  engines, 
an  engine  house  and  a  force  main  would  have  beeu  neces- 
sary items. 

That  the  inercase  in  the  per  capita  supply  is  not  due  to 
the  increased  number  of  factories  and  business  places  in  the 
community,  I  submit  the  following  table: 


YEARS. 


1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
188,5. 
1886. 
1897. 
1888. 
1889 
1890. 
1891. 
189-4. 
1893. 
1894. 
1895. 


No.  of 
Families 
Supplied. 

Rate*  Received 
for  all 
Purpose*. 

Aware 

per 
Family. 

20,108 

$205,624 

74 

$10 

28  1 

20,845 

210,288 

12 

10 

88 

20,608 

208,198 

95 

10 

10, 

21,841 

218,110 

18 

10 

22  : 

22,465 

227,452 

73 

10 

12 

28,749 

241,884 

82 

10 

18 

25,442 

261,725 

79 

10 

28 

27,415 

280,049 

06 

10 

21 

29,424 

800,467 

24 

10 

21 

80,588 

813,205 

10 

*: 

25 

31,946 

814,952 

31 

9 

86 

84,480 

822,884 

59 

• 

86 

86,868 

844,315 

26 

9 

84  i 

89,158 

867,925 

27 

9 

89  . 

41,467 

887,877 

78 

9 

85, 

48,988 

889,079 

97 

8 

85 

46,400 

402,584 

98 

8 

67 

49,817 

420,490 

88 

8 

44 

49,912 

418,728 

76 

8 

89 

51,426 

428,772 

41 

8 

84 

n 


REMARKS. 


$10  fl 
General  Average 


Family  Ralea  reduced. 

   JttJy  M 


QeaaripA 


Hoee  tax  abated,  tak- 
ing dfeet  Jote  let 
Mater  ralea  raeWeel 
to  H  of  a  < 

100 1  " 


iJatyl. 
IflK  la  cfcan**  oa 
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For  ten  years  previous  to  1886,  the  rates  received  for  fam- 
ily, business  and  manufacturing  purposes,  divided  by  the 
number  of  families  supplied,  gives  practically  the  same  quo- 
tient. During  that  period  the  same  system  of  rates  pre- 
vailed. From  that  time  there  have  been  several  reductions, 
all  of  which,  fully  applied  in  1895,  reduced  the  average  re- 
ceived from  each  family  from  $10.25  to  $ 8.34,  a  difference  of 
f  1.87,  or  a  general  reduction  in  the  income  of  the  Board  for 
the  year  of  $ 96,166.62. 

Previous  to  and  during  the  first  two  years  of  the  intro- 
duction of  meters  the  average  was  to  each  family  f 9.36. 
The  reduction  of  the  rates  in  1891  subsequently  reduced 
this  average  in  1895  to  $8.34,  a  difference  of  $  1.02  to  each 
family,  or  a  general  reduction  of  $52,454.52  in  the  income  of 
the  Board  for  the  year. 

I  submit  the  following  comparative  statement,  taking 
two  years  previous  to  the  introduction  of  meters  and  the  las!^ 
two  years.  The  actual  operating  expenses  were  caused  by 
the  increased  price  of  oil  and  the  increased  number  in  the 
clerical  force  of  the  Works: 


COMPARATIVE  STATEMENT. 


1887. 

1888. 

1894. 

1895. 

Daily  average  consumption  in 

89,807,716 

40,269,781 

36,079,068 

87,898,656 

Daily  average  consumption 

196 

804 

144 

151 

Total  annual  consumption  

18,168,850,806 

14,888,166,670 

18,649,779,605 

14.698,451,954 

Total  consumption  through 

65,183,000 

91,750,000 

1,788,878,000 

2,121,848,600 

Revenue  from  unmetered  wa- 

$816,816.80 

$885,140.10 

$844,877.69 

$339,870.69 

Revenue  from  metered  water.. 

$6,518.20 

$9,175.00 

$78,851.07 

$89,892  72 

Per  1,000  gallons  metered  water 

.10 

.10 

.041 

.042 

Per  1,000  gallons  unmetered 

.087 

.094 

.028 

.025 

Number  of  families  supplied.. 

84,486 

86,868 

48.912 

51,426 

Number  of  service  connections 

88,088 

86,609 

47,559 

48.918 

828 

825 

486 

501 

About  40 

48 

8,186 

8,775 

Actual  operating  expenses . . . 

$88,728.74 

$92,408.59 

$98,085.22 

$107,552  80 

184,829 

194,996 

858,884 

266,545 

*  Population  estimated  by  multiplying  families  in  city  by  5.14. 
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It  will  be  seen  that  the  per  capita  quantity  pumped  in- 
creased seven  (7)  gallons  over  that  of  1894.  In  analyzing 
this  increase  I  find  that  during  the  first  six  months  of  the 
year  the  per  capita  was  160  gallons  and  during  the  last  six 
months  it  was  but  143  gallons. 

This  excessive  amount  in  the  first  half  of  the  year  was 
almost  entirely  occasioned  by  the  extreme  cold  weather  in 
January,  February  and  March.  The  per  capita  in  February 
was  192  gallons. 

It  will  give  some  idea  of  the  vast  amount  that  was  wasted 
at  that  time  by  comparing  it  with  November,  in  which  the 
per  capita  was  only  119  gallons.  The  difference,  73  gallons 
per  capita,  or  a  daily  average  pumping  of  nearly  twenty 
millions,  was  wasted  simply  to  prevent  fixtures  from 
freezing. 

It  will  be  seen  by  the  table,  also,  that  for  each  1,000  gal- 
lons of  metered  water  was  received  4  2-10  cents,  and  for  each 
1,000  gallons  of  unmetered  water  was  received  2  7-10  cents. 
Eliminating  from  the  unmetered  water  the  25  per  cent  rep- 
resenting the  water  used  for  public  purposes,  in  lawn  and 
street  sprinkling,  etc.,  which  it  includes,  and  the  receipts 
for  this  usable  quantity  is  3  8-10  cents,  or  but  four-tenths 
less  than  that  for  metered  water. 

I  desire  to  call  your  particular  attention  to  that  portion 
of  the  Civil  Engineer's  report  in  which  he  treats  of  the  neces- 
sity for  more  restrictive  measures  to  prevent  waste,  than  at 
present  prevail. 

His  recommendation  to  purchase  ten  (10)  of  the  Deacon 
meters  is  one  of  which  I  most  heartily  approve.  For  two 
or  three  years  past  I  have  been  familiar  with  the  benefits  to 
be  derived  from  their  use,  but  several  things  have  conspired 
to  keep  me  silent  on  the  subject.  The  condition  of  our 
finances,  1  think,  will  now  permit  us  to  extend  our  restric- 
tive measures  in  this  direction,  an  outlay  that  will  event- 
ually save  more  than  ten  times  the  expense. 

The  Civil  Engineer's  treatise  upon  disease  organisms,  and 
the  possibility  of  their  existence  in  the  water  supplied  the 
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city,  is  of  interest  to  all,  and  shows  a  considerable  research 
in  a  field  that  is,  comparatively  speaking,  known  but  little 
of  except  by  scientists. 

While  the  subject  is  certainly  worthy  of  consideration, 
it  is  yet  true  that  the  existence  of  the  evils  described  is,  after 
all,  largely  imaginary. 

We  have  a  Board  of  Health  in  our  city  whose  duties  are 
to  regard  the  public  health  from  every  standpoint,  to  not 
only  guard  the  city  from  contagious  diseases,  but  to  know 
their  source  and  cause  and  to  prevent  their  propagation. 

The  Board  of  Water  Commissioners  has  never  received 
from  the  Board  of  Health  any  information,  directly  or  in- 
directly, that  the  waters  of  Detroit  River  contain  germs, 
either  organic  or  inorganic,  that  are  periling  the  public 
health. 

I  speak  of  this  through  a  desire  to  prevent  any  material 
expenditure  in  this  direction,  unless  circumstances  demand 
tt 
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WATER  WORKS  BONDS. 
The  following  table  gives  the  entire  history  of  the  issue 
and  redemption  of  the  bonds  of  the  Board: 


No.  or  Act 
Issue,  or 


1858 


2nd  1855 


8rd 

4th 
6th 
6th 

:th 


1867 
186V 


1878 
1860 
1878 
i  •« 


IflSUZD. 


Aug.  1,1868 


Aug.  1,1855 

June  12, 1866 

«•        it  i 

Aug.  1,185s1 
Aug.  1,1867, 
1,  1870 
1.  1873 
1,  1878  | 
1,  1874 


Feb. 
Aug. 
Aug. 
Feb. 


Aug.  1,1874 

June  1, 1875 

June  1, 1876 

Sept  1,1880 

April  1, 1881 

Dec.  1,  1881 
Jan.  10,  1805 


Patablb. 

Aug.  1, 1888 
Aug.  1. 1878 
Aug.  1, 1878 
Aug.  1, 1800 
Aug.  1, 1886 
Aug.  1, 1880 
Aug.  1,  1808 
Aug.  1, 1887 
Feb.  1,1900 
Aug.  1, 1909 
Aug.  1. 1906 
Feb.  1,  1904 
Aug.  1,  1904 

June  1, 1905 
June  1, 1906 
Sept.  1, 1800 
April  1, 1897 
Dee.  1,1896 
Jan.  10, 1965 


Amociit. 

$100,000 
100,000 
60,000 
100,000 
100,000 
60,000 
160,000 
100,000 
100,000 
60,000 
00,000 
50,000 
60,000 
900,000  | 
150,000  I 
900,000  | 
100,000  ! 
100,000  I 
60,000  | 
100.000 

$1,950,000 


Rate 

or  Lk- 


7cU. 
7  " 
7  " 
7  " 
7  M 
7 

7  M 
7  " 
7  " 
7  M 
7 

7  " 
7  " 
7 

7  •« 
6  " 
4  " 
4  " 
4  M 
4 


Rbdbuucd. 

$100,000 
100,000 

60,000 
100,000 
100.000 

59,000 
150,000 
100,000 


Ot*T- 


9,000 
6,000 


100,000 
60,000 
50,000 
41.000 
44.000 
tOO.nOO 
14»,0OO 
196.0OO 
100,000 
100,000 


  ■  100.000 

$767,000   ,  $1.1*1000 


The  following  table  given  the  results  obtained  from  the 
assessments  made  last  May  and  June,  to  commence  July  1. 

The  total  number  of  families  in  the  city  was  at  that  time 
51,857,  which,  multiplied  by  5.14,  the  average  number  in 
each  family,  gives  a  {Herniation  of  2fffi,544.  This  average  is 
obtained  from  the  United  States  census  of  18G0,  1870,  1S80 
and  1890. 
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ASSESSMENT  1895-96.  * 


1 

Families. 

• 
a 

ASSSSSMEKT. 

Dist 

WARDS. 

pplied. 

Not 
pplied. 

il 

i  I 

1895-98. 

I?  pi 

OQ 

3 

CO 

> 

a  & 

s  1 

Ninth.  

5,886 

10 

5,846 

185 

199 

$27,874 

$381 

$8*1 

I 

Fifteenth... 

AO. 

2,862 

81 

100 

18,547 

1,570 

285 

Totals... 

ft  1M 

<ro 
I* 

8,208 

216 

299 

46,421 

-  — 
1,951 

646 

Eleventh . . . 

8,504 

7 

8  511 

145 

23 

20,459 

  887 

948 

2 

Thirteenth.. 

O  KOO 

18 

2,t40 

71 

78 

15,004 

165 



Totals... 

6,026 

25 

6,051 

216 

96 

85,463 

—  80 

1,118 

2,557 

5 

2  562 

150 

64 

25  057 

  232 

948 

3 

Seventh  

9  OOQ 
u,<eW 

12 

3,811 

196 

64 

18,881 

-  119 

615 

Totals.... 

5,866 

17 

5,878 

846 

128 

43,438 

—  851 

1.568 

4 

Third  

8,256 

9 

8,265 

89 

49 

19.181 

-  276 

676 

Fifth  

8,778 

12 

8,790 

100 

108 

21,484 

161 

485 

Totals . . . 

7,084 

21 

7,055 

198 

157 

40,665 

-  115 

1,161 

2,041 

6 

2,047 

161 

31 

24.049 

—  460 

1.017 

5 

Sixth  

8,575 

tf 
o 

8,581 

188 

148 

24,488 

184 

733 

Totals... 

O,O10 

12 

5.628 

844 

174 

48,587 

—  826 

1.750 

Tenth  

4,094 

7 

4  101 

188 

58 

23,094 

507 

261 

6 

Fourteenth. 

2,804 

81 

2,885 

116 

45 

18,713 

861 

104 

— 

Totals . . . 

6,898 

88 

6,486 

254 

103 

88,807 

868 

?.65 

F  mrth  .  ... 

8,107 

3 

8,110 

187 

76 

25,255  1—  229 

7 

Twelfth  .... 

8  178 

4 

8,177 

155 

104 

18,820 

768 

2  7 

Totals... 

6,280 

7 

6,287 

842 

180 

44,075 

539 

1,042 

Eighth.  

8,400 

3 

8,408 

157 

242 

28,008 

! 

1,072 

414 

8 

Sixteenth... 

2.680 

286 

2,916 

128 

185 

14,868  145 

061 

Totals... 

6,080 

289 

6,319 

285 

877 

87,871 

1  1,217 

1,075 

Aggregatej  51,486 

481 

51,857 

2,201 

1,614 

$385,277 

$3,753 

$S,715 
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FINANCIAL  REPORT 

»T  THB 

SUPERINTENDENT  AND  8ECRETARY 
For  ths  Tear  1835. 


RECEIPTS. 


Water  Rates  Account- 
Rates  paid   $  428.772  4t 

Percentage  Account— 

From  delinquents    7,633  Ol 

Penalties  for  shutting  off   440  on 

Plumbers*  License  Account- 
Paid  for  licenses   550  45 

Service  Connections  Account- 
Labor  and  material   5.40I  07 

City  of  Detroit  Account— 

Tax  levy    73/JOi  on 

Repairing  Leaks  Account- 
Labor   •   ISO  41 

Office  Ac<«ount— 

Rebate   1  93 

Iron  Pipe  Account— 

Labor  and  materials   12,130  oh 

Bonus  paid  for  extensions   1.770  4*? 

Hurlbut  Fund  Account  - 

Payments  from  trustees   4.000  im 

Material  sold    1  hh 

Real  Estate  Account— 

Rentals    2,4.™  00 

Meters  Account- 
Sole  of  material   371  7T» 

Interi'Ht  Account  - 

On  deposits  general  account   2.31s  17 

on  d«>|M>slts  sinking  fund   115  3i» 

R'Hiuh  on  1m»im1k   12.<*t2  43 
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Bonded  Indebtedness  account- 
Bonds  sold    $100  000  00 

Horse  and  Wagon  Account— 

Sale  of  horses   75  00 

Pumping  Works  Account- 
Material  sold    10  00 

Pumping  Water  Account- 
Ice  and  material   40  85 


Total  receipts   $651,545  74 

EXPENDITURES. 
FOR  CONSTRUCTION. 

Iron  Pipe  Account- 
Superintendent  and  clerks  $  12,076  57 

Labor   140,424  61 

Iron  pipe    121,624  90 

Special  castings    11.543  97 

Tools  and  repairing  of   2,347  67 

Derrick  charges    382  30 

Lumber   2.718  21 

Coal    374  84 

Hauling   211  67 

Oil   119  00 

Packing   465  55 

Shortage  on  pay  roll   1  00 

Pumps  and  furnaces   231  79 

Lead  ,   6,140  87 

Paint,  etc   270  79 

Repairs  and  material  for   462  78 

Repaying   9,118  09 

Street  car  and  toll  tickets   377  00 

Livery    97  00 

Wagon  and  harness  supplies  and  repairs  637  60 

Feed    2,677  54 

New  track  and  repairing   437  58 

Farrier    474  27 

Materials    2,076  97 

Stationery,  books,  etc   254  86 

Medical  services   255  00 

Horse  board   158  50 

Shavings   148  90 

Fine    2  00 

Veterinary  services   201  65 

Valves    13.433  03 

Freight,  express  and  telegrams   30  70 
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Gate  wells  and  boxes   $4,724  35 

Typewriting   6  25 

Heal  estate  (lot)    775  00 

Painting  and  papering  bouse   45  00 

Refund   241  00 

Funeral  expenses    97  00 

Gravel    190  50 

Beams   274  08 

Stove,  etc   8  31 

Lot  privileges    201  00 

Claims  for  Injury   250  00 

Resodding    3  00 

Gutters,  etc   40  40 

Bieyele   75  00 

  $330,714  1« 

Pumping  Works  Account.— 

Labor   $  990  44 

Supplies— Matches,  soap,  etc   12  50 

Materials    380  45 

Tile  roof    4.920  00 

Machines  and  repairs   870  91 

Payments  on  euglne   8.000  00 

Pock  and  embankment   9,032  5H 

Indicator  gear    25  00 

Testing  engine    1.120  32 

Changing  platform    007  90 

Kent  for  steamer  Ward   250  00 

Kxpenses  to  Chicago,  chief  engineer...  21  75 

Railings   132  50 

 $20,442  3\ 

Meter  Account  - 
Superintendent  and  labor  $  0.O47  S9 

Meters    9,235  11 

Freight  and  express   53  15 

Specials  and  fittings   7<J0  36 

Horse  board  and  shoeing   225  25 

Repairs  to  harm^ss  and  vehicles   04  07 

Street  car  and  toll  tickets   10  21 

Hauling   21  75 

Veterinary  services    1  00 

Material— Brass,  solder,  lumber,  etc...  300  73 

Tools  and  repairing  of   10  57 

Printing,  stationery  and  |s>stage   33  97 

Meter  wells    191  97 

Retiring  pavement    10  22 

 $17.5ST  \, 

Ileal  Kstate  Revenue  and  Kxpcuse  Account.-- 

ItiHumnce   $  290  81 
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$83  74 

125  00 
13  63 
165  86 
267  53 
  $946  57 

$      458  00 
2,058  63 
1,300  00 
250  00 
248  16 
  $4,314  79 

$    7,442  64 
914  79 
  $8,357  43 

$      790  00 
180  00 
1.519  00 
  $2,489  00 

.$    1,301  65 
  $1,301  65 


Aggregate  $398,153  74 


OPERATION  AND  MAINTENANCE. 

Office  Account- 
Secretary,  assessors  and  clerks  $  25,487  00 

Watchman  and  janitors   1,725  50 

Printing  and  binding   1,172  20 

Advertisements  and  subscriptions   108  58 

Supplies— Soap,  matches,  etc   53  13 

Supplies— Stationery,  etc   816  51 

Furniture  and  fixtures   30 

Extra  services    903  64 

Fuel   27  10 

Light    394  60 

Postage  and  telegrams   232  40 

Germicide   18  00 

Ice    17  10 

Street  car  tickets   40  00 

Horse  board    195  00 

Farrier    34  35 

Harness  and  buggy  repairs    13  00 

Horse,  harness  and  wagon  supplies...  17  25 


Repairing  sidewalk   

Plumbing   

Replastering  in  hall  

Labor   

Material  

Real  Estate  Account— 

Building  shed   

Improvements  at  storage  yard  

Platform   

Heating  apparatus   

Material   

Engineering  Account— 

Civil  engineer  and  assistants  

Material,  instruments,  etc  

Horse  and  Wagon  Account— 

Horses  

Harness  

Vehicles  and  parts  thereof  

Office  Furniture  and  Fixture  Account- 
Furniture  and  fixtures   


34 


FORTY-FOURTH  ANNUAL  REPORT  OF  THE 


Express  charges   $105 

LiVery    1125 

Entry  fee   8  00 

Safe  rental   10  00 

Veterinary  services   2  00 

Telephone  rent   709  02 

Premium  on  guaranty   402  60 

Electric  light  repairs    5  05 

Entertaining  Columbus  visitors   127  50 

Insurance,  boiler    90  00 

Fees    6  00 


Pumping  Water  Account.— 

Engineers  and  firemen  $  16,625  57 

Consulting  engineer   1,140  00 

Fuel  oil    32,652  21 

Coal   68  97 

Stationery   18  29 

Supplies— Rags,  waste,  soap,  etc   158  61 

Supplies— Valves,  gaskets,  packing,  etc.  327  40 

Boiler  and  machine  repairs   612  75 

Lubricants    484  97 

Horse  goods   2  85 

Farrier    8  00 

Commutator   35  00 

Street  car  tickets   10  00 

Boiler  inspection    54  50 

Demurrage   2  00 

Frames   ^   23  00 

Electric  light  repairs   66  17 

Freight  and  telegrams   4  36 

lee   37  04 


Water  Rates  Account- 
Overcharge  returned   $  1225 


Percentage  Account.— 

Labor   $  2.5<N  00 

Repairing  Leaks  Account.— 

Labor  $  11,530  42 

Wagon  and  harness  repairs   84  03 

Feed,  board  and  supplies   31  85 

Farrier   121  25 

Street  car  and  toll  tickets   69  00 

Repairing  tools    35  57 

Tools  and  materials   233  34 

Repairing  pavement    263  10 


$32,628  03 


$52,331  78 
$12  25 
$2,308  OO 
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Telephone  rent   $  125 

Damage  by  water  pipe   250  00 

Meals   3  75 

  $12,623  56 

Service  Connections  Account- 
Labor  .  .$   7,865  47 

Cart  and  harness  repairs   235  55 

Cocks  and  valves    2,621  18 

Farrier    52  QP 

Toll  tickets   1  00 

Material  and  repairs   93  26 

Refund  to  plumber   2  50 

Hospital  services    3  00 

Blankets   35  20 

 $10,900  16 

Inspection  Account- 
Labor  and  material  $   3,750  00 

  $3,750  00 

Meter  Repairs  and  Expenses  Account— 

Fittings,  etc  $   1,495  58 

  $1,495  58 


Aggregate  $116,259  26 


Bonded  Indebtedness  Account- 
Bonds  paid  $  50,000  00 

  $50,000  00 

Interest  Account- 
Interest  paid   $  72,301  99 

  $72,301  99 


Hurlbut  Fund  Account— 


Superintendent,  librarian  and  labor  $ 

5,105 

58 

Plants,  trees,  flowers,  fertilizers,  etc. . 

51 

87 

379 

90 

10 

00 

6 

05 

64 

76 

20 

00 

40 

00 

1,968 

30 

500 

25 

668 

80 

297 

50 

1 

15 

$9,114  16 
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RECAPITULATION. 


Construction  expenditures   $806433  74 

Operation  and  maintenance  expenditures   116,250  26 

Bonded  Indebtedness   50.000  00 

Interest   72,801  99 

Hurlbut  fund    0,114  16 


Aggregate   $645320  15 


ACTUAL  OPERATION  EXPENSES. 

The  actual  operating  expenses  are  the  foregoing  expendi- 
tures for  operation,  less  the  credits  by  cash  received  for  said 
expenditures,  and  are  as  follows: 

Office  account   $  32,628  03 

Less  receipts    1  03 

  $32,627  00 

Pumping  water   $  52,331  78 

Less  receipt**    40  85 

  52,290  03 

Repairing  leaks   $  12,623  56 

Less  receipts    180  41 

  12,443  15 

Service  connections   $  10,900  16 

Less  receipt*   5,063  62 

  4^45  64 

Inspection   3,750  00 

Meter  repairs  and  expense  account   1,405  58 


Total 


$107,552  30 
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\a-^*  ^tfTMifr'np  ^  redaction  of  the  rates  which  took 
•ft* «  J>uw  V*r^  *SH>  preraflin*,  of  course,  the  entire  year 
n  r«L  Tiu  m^^r  ram  npeerred  were  in  excess  of  those  of 

~»     :&*t  will  be  received  in  1896  win  proba 
V  W  u  t&ose  of  1895  by  about  f  15.0M.  should 

k*  *t*at?»  v  uj^  in  the  present  schedule  of  rate*. 

^  tvstlemen,  is  respectfully  submitted,  to- 

•  i  i  report  of  the  financial  operations  of  the  em 
n  *  % ^  ■%  k*  l^aurd,  prepared  at  my  request  by  the  Auditor, 
t.txi  ^  >  %  t  Attached. 

Yours,  very  respectfully, 

L.  N.  CASE, 
Superintendent  and  Sewtary. 
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CERTIFICATE  OF  AUDITOR. 


L.  N.  Case,  Superintendent  and  Secretary  ; 

Dear  Sir — In  accordance  with  your  request,  I  furnish 
herewith  a  consolidated  statement  of  the  financial  opera- 
tions of  the  employees  of  the  Water  Board  for  the  year  1895. 

H.  S.  STARKBY,  METER  CLERK. 

I  have  examined  the  accounts  of  the  Meter  Clerk,  from 
January  1st,  1895,  to  July  1st,  1895.  Meter  bills  amount- 
ing to  |41,946.94  were  collected  and  same  passed  in  full  to 
Receiving  Clerk. 

J.  E.  LONG,  PERMIT  CLERK. 

The  total  receipts  from  service  cocks,  sleeves,  valves 
and  plumbers'  licenses,  from  January  1st  to  July 
1st,  1895,  as  proven  by  examination  of  receipts  issued, 


was  $2,731  45 

Receipts  from  delinquent  taxes  were: 
Year. 

1891-  2  $  250 

1892-  3    34  75 

1893-  4    379  17 

  416  42 

Total  $3,197  87 


The  books  of  the  Receiving  Clerk  show  that  amount  above 
has  been  received  in  full. 

ASSESSORS'  DISTRICTS  1  TO  8  INCLUSIVE. 

In  addition  to  the  monthly  examination  of  the  receipts  of 
the  eight  Assessors,  the  result  of  which  has  been  reported 
to  the  Board,  I  have  made  an  examination  of  their  assess- 
ment books  for  the  year  July,  1894,  to  July,  1895,  making 
a  careful  analysis  of  the  treatment  of  every  assessment  on 
the  books. 

I  find  the  work  of  the  Assessors  remarkably  correct,  and 
furnish  below  a  consolidated  report  of  same. 
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Assessment  1S94-5,  Dist  1  to  8  inclusive.  .$331,524  00 

17,727  44 

$334,887  67 

Losses  (assessments  reduced)  

10,981  27 

3,381  75 

60 

District  No.  2— Cash  oyer  

3  75 

District  No.  3— Cash  over...  

50 

1  25 

District  No  5— -Cash  over 

KA 

s  no 

District  No.  7 -Cash  balanced  

1  75 

$349,256  69 

$349,256  69 

MEMORANDUM. 

Net  RhortAfPP  

GEO.  E.  KUNZE,  RECEIVING  CLERK. 

The  total  receipts  of  the  Receiving  Clerk  from  all  sources 

for  1895,  were  as  follows: 

$  71.846  50 

February,  "   

.    15.118  24 

March  "   

.    23,777  31 

April  **   

.  177,458  04 

May  "   

.    21.002  8H 

25,S66  43 

July,  -   

99.338  36 

August,   

69,425  07 

September,  *•   

28,896  14 

October,  "   

72.292  92 

November,  "   

19,891  26 

December,  "   

26.631  69 

$65U>45  74 

5.978  94 

$657,524  68 

With  bank  deposits  as  follows: 

.$  68.960  14 

21.S12  05 

19.921  08 

.  173,887  06 

May.   

.    28.060  17 
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June,          1805   $23,095  45 

July.  44    93,528  87 

August,  11    77,954  98 

September,   44    23,954  67 

October,  44    68,954  98 

November,  44   28,019  18 

December,  44    22,813  25 

$650,961  88 

Cash  on  hand  January  1, 1896    6,562  80 


$657,524 


The  sources  of  the  foregoing  receipts  were  as  follows: 

Water  rates    $428,772  41 

Percentage   $   7,633  01 

Shuts   440  00 

  8,073  01 

Service  connections   $   5,102  50 

Service  connections  (material 

sold)    301  57 

  $5,404  07 

Plumbers'  license    559  45 

City  of  Detroit  (tax  levy)   73,201  90 

Iron  pipe,  material  sold  $  10,640  68 

Iron  pipe,  bonus   3,266  46 

  13,907  14 

Repairing  leaks,  material  sold  180  41 

Pumping  water,  material  sold  40  85 

Meter  account,  material  sold. .  371  79 

Real  estate,  rev.  and  exp   2,450  00 

Interest  acct.  (acct.  bank  dep.)$  2,433  47 

Interest  acct,  bond  bonus          12,062  43 

  14,495  90 

Horse  and  wagon  acct   75  00 

Hurlburt  fund    4,001  88 

Pumping  works,  material  sold  10  00 

Office  acct.,  rebate   1  93 

Bonded    indebtedness,  bonds 

sold    100,000  00 

  $651,545  74 

CASH  STATEMENT.  YEAR  1895. 

1895.  Dr. 

Jan.  1st.  Cash  on  hand   $   5,978  94 

Commercial    National  Bank, 

General  Fund    38,922  76 

Commercial    National  Bank, 

Secretary's  Fund    500  00 

Dec.  31st  Receipts  1895    651,545  74 

  $696,047  44 
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I^ev  Cr. 

*i7  Ca>t»  «m  hand  $    0.502  80 

tVsar&Kfvtal    National  Bank. 

Balance  General  Fond   43.555  49 

O^ciasereiU    National  Bank. 

Ifcitaav*  SevretarY**  Pond   1.000  OO 

lW*urs*ri>*ois.   645.  K29  1." 


$606,947  44 


I  certify  to  the  correctness  of  the  R*^  living  Clerk's  ac- 
counts*  a*  above. 

disbursements  have  been  made  through  the  Secretary** 
office  as  follows: 

Jauuary,     1SJC>  j  &>£i$ 

February.      4    41,142  64 

Marvh.    45.634  91 

April.  "    58,780  30 

May.    70.143  70 

June.  "    69.721  64 

July.  M    49.538  19 

August.        44    57,492  91 

September.   •*    40,865  14 

tVtober.       44    52.134  20 

No  vein  Iter.    44    29.751  56 

Deeeinlier.    44    37,725  85 

  -  $645,829  15 

The  above  disbursements  wen*  debited  to  the  following 
ledger  accounts: 

Iron  pipe  $336,714  10 

Meters   17.5R7  S5 

Service  connection*    10,909  16 

Engineering   8.357  43 

Office   32.628  93 

Pumping  water   52,331  78 

pairing  leak*   12,623  56 

Meter  repair*  and  excuses   1.495  58 

Percentage   2,508  00 

Inspection    3.750  00 

tlurlburt  Fund   9.114  16 

tlltwost   72.301  99 

Horne  and  wagon   2.489  00 

QQfr  furniture  and  fixture*   1.301  &5 

It*a1  estate  rev.  and  ex   1*46  57 
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Real  estate  

Bonds  redeemed  . . . 
Pumping  works 
Water  rates  (refund) 


$  4,314  79 
50,000  00 
20,442  35 


12  25 


$645,829  15 


In  connection  with  the  foregoing  disbursements,  I  desire 
to  state  that  I  have  made  a  careful  examination  of  all 
vouchers,  monthly,  before  the  passage  of  same  by  your  hon- 
orable body,  and  hereby  certify  to  the  correctness  of  the 
foregoing. 


Respectfully  submitted, 


J.  A.  M.  MORETON, 
Auditor. 


Detroit,  January  2, 1896. 


REPORT  OF  THE  CIYIL  ENGINEER. 


Detroit,  January  25,  1896. 
To  the  Honorable  Board  of  Water  Comminionere  of  the  Otty  of  Detroit: 

Gentlemen — In  compliance  with  the  regulations  of  your 
honorable  body,  the  Civil  Engineer  submits  the  following 
annual  report  for  the  year  1895: 

The  year  just  closed  has,  for  several  reasons,  been  a  nota- 
ble one  in  the  history  of  our  Works.  Perhaps  the  event  that 
will  be  viewed  with  the  most  interest  by  those  conversant 
with  the  mechanical  principles  involved  in  the  operation  of 
water  works  and  the  hitherto  accepted  Jida  regarding 
them,  is  the  disconnecting  of  the  stand-pipe  June  2,  thereby 
leaving  this  a  direct  pressure  system  in  the  simplest  form, 
without  reservoir,  stand-pipe  or  balancing  tank,  dependent 
simply  upon  relief  valves  for  protection  against  excessive 
variations  of  pressure.  Ten  years  ago,  and  by  many  even 
now,  such  a  proceeding  would  have  been  looked  upon  as  in- 
viting calamity,  yet  during  the  past  seven  months,  under 
more  severe  requirements  than  ever  before,  the  same  engine* 
that  have  served  us  from  ten  to  twenty  years  have  run  on 
without  interruption,  and  the  testimony  of  their  engineer* 
is  that  even  when  two  engines  aw  running  in  one  main, 
they  operate  more  smoothly  than  while  the  stand  pipe  wan 
connected. 

The  year  is  further  remarkable  from  the  immense  quan- 
tities of  water  consumed  at  various  times  and  for  its  total 
consumption,  which  has  exceeded  that  of  any  previous  year. 
During  1895  the  quantity  of  water  recorded  pumped  by  th«* 
engines  has  l>een  14,098,451.954  gallons,  an  increase  of 
nearly  8  |>er  cent  over  the  quantity  pump 'd  in  1894.  For 
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the  twenty-four  hours  from  7  a.  m.,  February  8,  to  7  a.  m., 
February  9,  there  was  pumped  60,532,971  gallons,  which  is 
the  largest  quantity  ever  pumped  here  in  the  same  length 
of  time.  On  Saturday,  July  6,  between  5  and  6  p.  m.,  there 
was  pumped  2,981,934  gallons,  which  is  the  maximum 
amount  ever  pumped  in  a  single  hour.  The  last  two  state- 
ments give  a  key  to  the  explanation  of  our  increased  con- 
sumption for  the  year,  and  its  causes  are  to  be  found  in  the 
exceptional  meteorological  conditions  which  have  existed  at 
various  times.  A  careful  study  of  the  fluctuations  of  our 
water  consumption  carried  on  during  the  past  three  years 
has  shown  certain  relations  which  exist  between  tempera- 
ture and  precipitation  and  the  demand  for  water.  Briefly, 
the  results  of  these  investigations  may  be  summarized  as 
follows: 

For  a  range  of  temperature  from  about  the  freezing  point 
to  about  50  degrees  above  zero,  Fahrenheit,  variations  of 
temperature  appear  to  exert  no  influence  upon  consumption, 
but  any  change  above  50  degrees  Fahr.  will  affect  consump- 
tion, and  it  will  increase  rapidly  as  the  temperature  rises; 
and  as  it  falls  will  decrease  more  slowly  than  it  increased. 
Below  32  degrees  Fahr.  variations  of  temperature  will  affect 
consumption,  which  increases  rapidly  as  the  temperature 
falls,  and  decreases  less  rapidly  as  it  rises,  being  unlikely  to 
reach  the  normal  until  the  temperature  gets  to  be  somewhat 
above  the  freezing  point.  Above  50  degrees  Fahr.  precipi- 
tation will  have  a  sudden  and  very  marked  effect  to  reduce 
consumption,  having  in  one  instance  decreased  ours  as  much 
as  12,000,000  gallons  in  a  single  day,  but  below  50  degrees 
Fahr.  it  appears  to  exert  no  influence. 

Considering  the  excessively  cold  weather  of  the  winter 
months  and  the  very  hot,  dry  periods  of  the  early  summer 
in  view  of  the  above  deductions,  the  addition  to  our  con- 
sumption is  readily  explained.  On  the  other  hand,  for  no 
month  since  November,  1892,  has  so  small  a  quantity  of 
water  been  pumped  as  in  the  November  just  past,  and  the 
hourly  records  for  those  periods  when  our  consumption  is 
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leasts  from  midnight  to  four  in  the  morning,  remain  at  as 
low  a  figure  as  they  hare  been  at  corresponding  times  during 
the  past  three  yan*. 

TV  aaaD  extemt  of  pipe  laid  of  the  smaller  sizes,  twelre- 
i*A  sad  ate  afc»  Adngnishes  this  rear.    While  daring 
ibe  f      j**r*  1^1  :o  1894  inclusive  the  average  quantity 
«»  k»  been  over  183,000  feet,  during  1895 
mrr  5-**        laid:  and,  finally,  the  construction  of 

x  u  »=x  ^«  the  Works  to  town  marks  an  epoch 

n  n#  ls*r*T  *ar  *.vstem-  Tnis  main  is  now  nearing 
-nav**--'*9**  ****  in  8erv^ce  contribute  materially 
Vci  "v  vhit  machinery  from  the  severe  strains  to 

n         «\*^ted  by  the  excessive  demands  of  the  past 
^nxva-  raise  the  head  in  those  districts  where  its 

^         ^  3***  needed.    It  was  discovered  last  July,  at 
mhen  our  engines  were  pumping  nearly  three 
^ .  lfa  l**r  hour,  that  the  frictional  loss  amounted 

.  j*t  cent  of  the  work  done  by  the  engines.  When 

:  w  nifllion  gallons  per  hour  the  frictional  loss  was 
i:  S  4  per  cent   It  had  already  been  found  that  two- 
*  ^fe  of  the  frictional  losses  occurred  in  the  two  forty-two- 
its*  jw\v  mains.   Therefore,  with  the  third  main  in  aer- 
,  %v  me  may  expect  that  the  resistances  in  the  force  mains 
delivering  three  million  gallons  hourly  will  be  the 
^aaav  as  at  present  when  delivering  two  million  gallons,  or 
vvotparing  two-thirds  of  the  above  percentages,  the  new 
utftitt  w  ill  reduce  our  frictional  losses  from  34.4  per  cent  to 
per  cent  of  the  total  work  done.   This  will  mean  on  the 
awrage  about  a  three-pound  increase  of  pressure  over  the 
outitv  system,  being  somewhat  more  in  the  eastern  part  and 
It***  hi  the  western. 

i  mi  the  afternoon  of  July  6,  when  the  maximum  quantity 
ur  w  ,i  rer  was  pumped,  an  investigation  was  made  of  the  con- 
,jmnn  of  the  distribution  in  the  district  between  Canfleld 
HVi  ktiH>  and  the  North  Boulevard  from  Cass  avenue  west, 
district  the  sixteen  inch  main  laid  in  1894  was  in- 
to  relieve.    The  examination,  which  extended  over 
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1888. 

1895. 

Gain. 

11%  lbs. 

18  lbs. 

56  * 

9  lbs. 

15  lbs. 

66%* 

9  lbs. 

14%  lbs. 

61  i 

sy4  lbs. 

14  lbs. 

69  i 

8  lbs. 

12  lbs. 

50  * 

nearly  7,000  feet  of  territory  from  south  to  north,  being  at 
right  angles  to  the  supposed  direction  of  flow,  beginning  at 
a  thirty-inch  main  and  terminating  at  a  twenty-four-inch 
main,  including  eleven  pressure  readings,  showed  that  the 
variation  of  total  head  across  the  district  was  only  two  and 
three-fourths  feet,  and  the  smallest  usable  head  recorded 
was  nearly  twenty-eight  feet  It  may  be  of  interest  to  com- 
pare the  pressures  existing  at  the  time  of  this  investigation, 
which  was  at  a  time  of  most  severe  demand  upon  the  distri- 
bution, with  those  of  eight  years  ago,  as  follows: 

Canfield  ave.,  from  Cass  to  Third. . . 
Hancock  ave.,  from  Cass  to  Third. . . 
Warren  ave.,  from  Cass  to  Third. . . 
Putnam  ave.',  from  Cass  to  Third. 
Holden  ave.,  from  Cass  to  Third. . . 

Increase  of  head  at  engines,  about  30  per  cent. 

From  this  it  is  seen  that  for  each  pound  pressure  added 
at  the  engines  the  consumers  in  this  locality  have  had  two 
pounds  extra  delivered  to  them,  and  very  similar  results 
might  be  shown  elsewhere  in  our  system. 

Early  in  the  past  season  some  discussion  took  place  re- 
garding the  quality  of  our  water  supply  and  the  advisability 
of  moving  the  intake  from  its  present  location  to  a  point 
further  up  the  river.  As  there  appeared  to  be  no  reliable 
information  then  at  hand  that  would  aid  in  settling  the 
questions  raised,  your  engineer  was  requested  to  investi- 
gate, as  far  as  possible,  into  what  might  be  the  sources  of 
present  and  future  contamination  likely  to  affect  our  water 
supply,  and  what  remedies  or  preventives  might  be  applied. 
Since  that  time  an  extensive  study  has  been  made  of  the  re- 
cent literature  bearing  upon  the  subject  of  water  pollution 
and  the  treatment  of  polluted  waters.  A  visit  was  made  to 
the  Lawrence  Experiment  Station,  conducted  by  the  State 
Board  of  Health  of  Massachusetts,  where  since  1886  there 
have  been  carried  on  the  most  careful  and  extensive  expe- 
riments and  investigations  on  water  purification  that  have 
yet  been  undertaken  anywhere  in  the  world. 
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So  far  as  chemical  analysis  is  able  to  determine,  ow 
water  compares  most  favorably  with  that  of  any  public 
water  supply  in  America,  which  fact  has  been  frequently 
commented  upon,  and  considering  the  inert  matters  only  it 
may  be  said  to  contain  nothing  at  all  likely  to  prove  disa- 
greeable or  deleterious  to  public  health.  Fifteen  years  ago 
to  have  said  this  would  have  been  saying  that  the  water 
was  as  near  perfection  for  domestic  purposes  as  any  water 
known,  but  the  developments  of  more  recent  investigation 
have  proven  that  chemical  analysis  alone  can  afford  no  cri- 
terion of  the  healthfulness  of  a  drinking  water,  and  that  the 
mineral  matter  and  the  dead  organic  matter  which  such  a 
water  contains  are  entirely  harmless  to  the  extent  to  which 
they  ordinarily  occur,  while  it  is  to  the  presence  of  certain 
minute  living  organisms,  now  believed  to  be  the  true  germs 
of  many  diseases,  that  the  harmful  effects  of  some  waters 
are  due.  These  organisms  are  so  small,  many  of  them,  that 
even  the  microscope  is  unable  to  distinguish  them,  and  it  is 
only  by  delicate  and  special  methods  that  they  can  be  iden- 
tified. Organisms  of  this  sort  are  found  in  all  surface  wa- 
ters, and  very  frequently,  if  not  always,  in  even  very  deep 
well  waters.  Fortunately  for  us,  not  all,  nor  even  a  large  per- 
centage of  them  are  harmful.  Of  those  which  grow  and 
thrive  in  ordinary  waters  none  are  known  to  be  dangerous, 
but  there  are  varieties  not  indigenous  to  the  water,  but 
which  are  capable  of  living  for  a  greater  or  less  period  of 
time  in  it,  that  are  disease  producing.  Kuch,  for  instance, 
are  the  germs  of  cholera  and  typhoid  fever.  These  germs 
are  given  off  in  the  dejecta  of  those  afflicted  with  these  dis- 
eases, and  if  they  are  permitted  to  mingle  with  sewage 
which  finds  its  way  into  a  stream  farther  on  used  as  a  water 
supply,  the  disease  may  lie  thereby  transmitted.  As  the 
former  of  these  diseases  is  little  feared  in  America,  only 
very  limited  investigations  have  been  carried  on  regarding 
it  here,  but  in  Europe  it  was  clearly  and  conclusively  proved 
that  the  terribly  fatal  epidemic  which  visited  Hamburg  in 
1802  and  WVA  was  caused  by  the  transmission  of  cholera 
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germs  through  the  ^yater  supply.  Typhoid  fever  has  beea 
much  more  extensively  studied,  and  though  it  is  an  old 
theory  still  maintained  by  some  that  it  is  caused  by  an  en- 
vironment imperfectly  ventilated  and  drained,  the  bulk  of 
authority,  though  admitting  that  imperfect  sewerage  and 
bad  ventilation  in  his  surroundings  may  and  often  do  tend 
to  render  the  subject  particularly  liable  to  infection,  main- 
tains the  conclusion  that  typhoid  fever  is  not  in  the  original 
case  produced  from  such  causes.  The  most  frequent  sources- 
of  typhoid  infection  in  those  localities  where  especially  thor- 
ough and  painstaking  investigations  have  been  carried  on 
are  water  and  milk  supplies.  In  one  noted  case  raw  oysters 
were  proven  to  have  caused  the  disease,  and  uncooked  vege- 
tables, such  as  lettuce  and  celery,  have  been  looked  upon  as- 
possible  agents  for  its  conveyance. 

In  considering  any  water  supply  it  is  therefore  necessary 
to  ascertain  whether  it  is  possible  for  the  dangerous  or 
pathogenic  bacteria  to  gain  access  to  it  and  whether  their 
vitality  is  such  as  to  enable  them  to  live  until  they  have 
traversed  the  distance  between  the  source  of  contamination 
and  the  consumer  of  the  water.  To  this  end  some  knowl- 
edge of  their  life  is  needed.  The  typhoid  bacillus  has  been 
perhaps  more  extensively  studied  than  any  other,  and  its 
term  of  life  in  Merrimac  River  water  at  Lawrence  was  found 
to  range  from  ten  to  thirty  days,  the  average  period  being 
about  fifteen  days,  while  in  the  purer  effluents  of  some  of 
the  filters  it  appeared  to  be  somewhat  longer.  There  is 
excellent  proof  that  typhoid  germs  traveled  thirty-nine  mile» 
in  the  Merrimac  River,  over  mill  dams,  through  rapids  and 
almost  stagnant  mill  ponds,  the  last  thirteen  miles  being 
affected  by  tide  water,  and  after  passing  through  pumps  and 
water  mains  caused  an  epidemic  among  the  water  consum- 
ers, and  there  is  abundant  evidence  of  their  similar  trans- 
mission over  shorter  distances. 

In  view  of  these  facts,  a  consideration  of  the  quality  of 
our  water  supply  must  include  the  investigation  of  all 
sources  from  which  such  contaminate  can  reach  it.  The 
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most  likely  sources  of  typhoid  infection  of  Detroit  River 
water  are  the  sewage  discharges  of  the  cities  above  us  on 
St.  Clair  River.  Port  Huron  being  the  largest  of  these,  and 
the  most  of  a  city  in  its  appurtenances,  delivers  the 
greatest  quantity  of  sewage  into  the  river,  but  it» 
distance  being  so  great,  about  sixty  miles,  it  hardly 
seems  probable  that  it  can  have  much  direct  effect 
upon  the  water  at  Detroit.  Yet  St.  Clair,  Marine 
City  and  The  Flats,  as  well  as  other  towns,  take  water 
from  St.  Clair  River  and  Lake  St.  (lair  below  Port  Huron, 
and  discharge  their  sewage  into  the  same  waters.  It  may, 
thecvfon\  be  possible  that  typhoid  germs  starting  at  Port 
Huron  sh*mld  cause  disease  at  St.  <1air,  and  from  there  be 
tnAK^mittt-d  by  stages  to  our  intake.  A  more  dangerous, 
ty»^;uh  constant,  cause  of  pollution  is  found  in  the  di»- 
v,V*^mi  of  sewage  from  passing  ve«*4sk  and  viewing  theae 
two  sourws  of  contamination  alone,  it  does  not  appear  that 
rtu\  advantage  would  be  gained  by  moving  the  intake  up 
st  tvum  from  its  present  location.  The  writer  does  not  wish 
to  U»  understood  as  saying  that  there  is  any  proof  of  a  single 
eu>*e  of  typhoid  having  l>een  caused  in  I>etroit  from  the 
alm\e  sources  of  infection,  but  is  only  {Hunting  out  a  possi 
blllty.  Another  source  of  pollution,  and  the  one  most  com- 
monly considered,  is  the  discharge  of  Connors  and  Fox 
Cnvks  and  several  county  ditches  entering  Lake  St.  Clair 
within  three  miles  of  the  intakes.  Of  these,  Connor s  Creek 
is  the  largest  and  the  nearest  at  hand,  being  only  about  one 
mile  from  the  suction  cribs.  The  drainage  area  of  this  stream 
und  the  ditches  near  it  is  about  fifty  square  miles,  with 
about  5,000  inhabitants,  or  100  jH»r  square  mile.  Were  such 
a  population  on  the  watershed  of  an  impounding  reservoir 
where  water  was  stoned  for  a  considerable  period  before  use, 
it  would  not  be  considered  particularly  dangerous.  The  Pox 
Creek  watershed  and  the  lake  shore  within  Wayne  County 
adds  about  twenty-five  square  miles  more,  having  probably 
not  to  exceed  eighty-five  inhabitants  per  square  mile.  B*- 
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ing  so  sparsely  settled,  it  does  not  seem  likely  that  serious 
contamination  could  reach  us  from  these  sources,  except  un- 
der particular  conditions.  Thus  far  there  are  practically  no 
sewers  emptying  into  these  streams,  and  at  periods  of  ordi- 
nary flow  it  seems  very  doubtful  if  the  waters  of  Connor's 
Creek,  at  least,  can  become  sufficiently  mingled  with  those 
of  Detroit  River,  in  the  short  distance  they  have  to  flow,  to 
reach  our  intakes.  It  is  only  at  times  of  heavy  rains  and 
the  melting  of  snows  that  much  dangerous  matter  would 
be  at  all  likely  to  gain  access  to  these  streams.  The  char- 
acter of  the  soil  in  this  vicinity  renders  it  extremely  likely 
that  at  such  times  the  water  would  reach  these  channels 
mainly  over  the  surface,  carrying  with  it  whatever  it  found 
in  its  way,  and  at  such  times  the  higher  velocities  of  the 
Currents  certainly  causes  these  waters  to  mingle  more  thor- 
oughly with  those  of  our  river,  and  undesirable  matters  may 
thus  reach  our  intakes.  There  is  very  little  chance  for  the 
water  to  improve  in  passing  through  our  system,  for  ordi- 
narily in  less  than  twenty-four  hours  from  the  time  the 
water  enters  the  suction  crib  it  is  delivered  to  the  consumer. 
That  fevers  apparently  of  water  origin  are  often  quite  prev- 
alent after  heavy  rains  following  periods  of  drouth,  and 
after  spring  freshets,  has  been  noted  by  some  of  our  physi- 
cians. In  view  of  this,  it  seems  to  your  engineer  that  your 
honorable  body  should  exercise  a  careful  surveillance  over 
these  tributary  waters  and  use  all  possible  influence  to  pre- 
vent them  from  becoming  the  receptacles  for  sewage  from 
any  sources,  particularly  the  villages  on  their  watersheds. 
The  Act  of  Incorporation  of  the  Board  of  Water  Commis- 
sioners provides,  in  Section  21,  that  your  honorable  body 
may  exercise  authority  over  the  waters  of  Detroit  River 
and  Lake  St.  Clair  within  six  miles  of  the  intakes,  to  prevent 
pollution,  but  considering  the  facts  already  pointed  out,  this 
is  not  sufficient  to  insure  our  water  supply  from  contamina- 
tion as  the  populations  above  us  increase.  Whatever  the 
conditions  now,  in  the  more  or  less  distant  future  Detroit 
will  be  forced  to  follow  the  example  of  the  European  cities 
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having  surface  water  supplies  and  purify  its  water  before 
delivering  it  to  the  consumer.  It  is  to  be  regretted  that  we 
have  no  reliable  analyses  furnishing  us  a  clue  to  the  true 
composition  and  contents  of  our  water,  and  I  would  respect- 
fully urge  the  advisability  of  having  frequent  biological  and 
bacteriological  analyses  made  by  a  reliable  authority, 
as  such  a  method  would  afford  us  most  readily  with  informs^ 
tion  from  which  the  true  condition  of  affairs  could  be  appre- 
ciated. 

Whether  our  supply  be  now  infected  or  nott  it  must  be 
apparent  that  the  existence  of  such  conditions  as  are  dis- 
cussed above  should  admonish  us  to  lose  no  time  in  endeav- 
oring to  reduce  to  a  minimum  the  useless  consumption  of 
water,  for  aside  from  the  bearing  upon  the  present  cost  of 
operation,  the  cost  of  purification  varies  almost  directly 
with  the  quantity  purified.  The  subject  of  the  restriction 
of  waste  is  an  old  one  in  these  Works,  and  much  ban  been 
already  done  in  that  line,  but  much  more,  and  the  hardest 
part,  remains  to  be  accomplished  before  the  consumption 
can  be  brought  within  those  limits  which  present  practice 
holds  to  be  sufficient  for  all  necessities.  For  the  past  three 
years  your  engineer  has  been  devoting  much  attention  to 
the  consideration  of  this  subject.  Hourly  records  of  the 
quantity  of  water  pumped  and  the  pressures  maintained 
have  been  furnished  this  office  since  May,  1893,  and  from 
the  reports  furnished  us  by  the  Fire  Department  we  have 
been  able  to  obtain  a  reasonably  accurate  determination  of 
the  quantity  of  water  used  at  fires  for  the  entire  year  just 
closed.  Memoranda  collected  by  our  own  Meter  Depart- 
ment give  us  the  amount  of  water  used  for  manufacturing 
and  business  puifioscs,  which  is  checked  by  the  difference 
between  weekday  and  Sunday  consumption.  By  applying 
the  rules  already  laid  down  for  temperature  and  precipita- 
tion effects,  under  some  conditions  it  is  jxHtsihle  to  determine 
the  quantity  of  water  uwnl  for  lawn  and  street  sprinkling, 
preventing  freezing,  etc.,  with  fair  accuracy.  To  thor- 
oughly discuss  the  subject  of  waste  would  require  an  amount 
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of  space  far  beyond  the  compass  of  this  report,  but  it  is 
possible  to  outline  some  of  the  methods  of  determining  the 
various  quantities  desired.  The  month  of  November  may 
usually  be  considered  a  normal  month,  there  being  ordi- 
narily no  demand  for  water  either  for  lawn  and  street  sprink- 
ling or  to  prevent  freezing.  With  the  fire  consumption  and 
that  for  manufacturing  and  business  purposes  determined 
and  subtracted  from  the  total  quantity  pumped,  the  remain- 
der represents  domestic  consumption,  waste  and  leakage. 
November,  1895,  furnishes  the  following  information: 

Average  daily  per  consumer  consumption  by  plunger 

displacement   122.23  gals. 

Average  daily  per  consumer,  fire,  business  and  manu- 
facturing consumption    23.36  gals. 

Average  daily  per  consumer   domestic  consumption, 

waste  and  leakage   98.87  gals. 

From  observations  of  the  Meter  Department,  compared 
with  our  revenue  statistics,  your  engineer  determined  that 
the  average  necessary  daily  domestic  consumption  would  be 
about  twenty-two  gallons  per  consumer.  If  this  figure 
should  be  correct,  the  waste  and  leakage  must  amount  to 
76.87  gallons  per  consumer  daily.  All  will  admit  that  dur- 
ing the  hours  from  midnight  to  four  in  the  morning  the 
consumption  of  water  in  a  city  of  even  this  size  should  be 
comparatively  insignificant.  Now,  the  smallest  quantity 
pumped  in  a  single  hour  in  the  past  two  years  was  between 
twelve  and  one  o'clock  on  the  morning  of  November  11, 1895, 
and  amounted  to  832,525  gallons.  This  is  at  the  rate  of 
nearly  20,000,000  gallons  daily,  or  76.4  gallons  per  consumer. 
This  must  be  nearly  all  waste  and  leakage,  and  coincides 
very  closely  with  the  76.87  gallons  obtained  above,  and  gives 
proof  that  the  estimate  of  twenty-two  gallons  per  person 
for  domestic  needs  was  very  nearly  correct.  The  average 
daily  consumption  for  the  past  year  has  been  about  40,250,- 
000  gallons,  and  of  this  we  find  that  almost  20,000,000  gal- 
lons are  being  wasted  at  that  time  of  year  when  there  is  the 
least  cause  for  waste  to  occur.   Or,  considering  the  month 
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November  alone,  over  60  per  cent  of  the  water  pumped  ap- 
pears to  be  serving  no  useful  end.  In  the  month  of  Feb- 
ruary the  total  daily  consumption  per  consumer  was  198.3 
gallons.  The  average  daily  metered  and  fire  consumption 
was  twenty-two  gallons,  leaving  176.3  gallons  for  domestic 
uses,  waste  and  leakage.  During  the  maximum  day  the 
quantity  used  was  at  the  rate  of  234.6  gallons  per  consumer, 
of  which  the  minimum  hourly  night  rate  was  223.3  gallons 
daily.  In  July  the  daily  consumption  per  consumer  was 
168.2  gallons,  of  which  23.4  gallons  were  metered  and  fire 
consumption.  Taking  the  year  as  a  whole,  the  records  of 
this  office  give  the  following  information  regarding  con- 
sumption: 

Yearly.  Dally. 

Business  and  manufacturing,  schools.      Gallon*  Gaiiona.  Gallon* 

etc.,  by  meter                              2,121,343,600  5,811,900  22.35 

Domestic— household  and  culinary 

purposes                                        2,088,129,230  5,720,902  22.00 

Lawn  and  street  sprinkling  and 

cooling  purposes                           1,064,000,000  2,915,070  11.20 

To  prevent  freezing  pipes                  698,000,000  1,912,330  7.40 

Public  purposes— Hospitals,  ceme- 
teries, asylums,  fountains,  sewer 
flushing,  police  and  fire  engine 

houses                                           365,000,000  1,000,000  3.84 

Fires— From  water  mains  only              10,596,000  29,000  0.12 

Total  useful  consumption;   6,347,068,830  17,389,102  66.91 

Recorded  Consumption,  99£  Of  plun-  Gallon*.  Gallon*.  Gallon*. 

ger  displacement   14,698,451,954  40,269,704154.85 

Correction  for  slip  of  pumps  and 
error  of  register,  10*   1,469,845,195    4,026,970  15.48 

Net  recorded  consumption  13,228,606,759  36,242,734  139.37 

Useful  consumption  as  above   6,347,068,830  17,389,102  66.91 

Waste  and  leakage   6,881,537,929  18,853,632  72.46 

In  common  language,  allowing  as  free  use  of  water  for 
lawn  and  street  sprinkling  and  to  prevent  freezing  as  was 
indulged  in  during  the  past  year,  and  considering  all  as  use- 
ful consumption,  with  all  that  used  for  business,  manufac- 
turing, schools,  fires,  public  purposes  and  domestic  needs 
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added,  for  every  gallon  so  usefully  consumed  more  than  one 
and  one-tenth  gallons  ran  to  waste.  If  any  of  the  water  so 
consumed  were  usefully  employed,  no  effort  should  be  made 
to  restrain  its  use,  but  as  no  advantage  can  possibly  accrue 
to  anybody  from  the  pumping  to  waste  of  this  great  quantity 
of  water,  decisive  measures  should  be  taken  for  its  reduc- 
tion. When  the  method  can  be  applied,  none  is  more  effec- 
tive in  reducing  waste  than  the  application  of  meters  to  the 
service  pipes  of  the  consumers,  but  in  our  system  this  work 
is  not  keeping  pace  with  the  growth  of  the  city.  During  1895 
there  were  nearly  two  and  one-third  times  as  many  new  con- 
nections added  as  there  were  meters  set.  Out  of  48,918  con- 
nections now  in  use  only  3,775,  or  less  than  8  per  cent,  are 
metered.  That  some  more  comprehensive  means  of  accom- 
plishing the  desired  result  must  be  found  is,  therefore,  ap- 
parent. The  most  satisfactory  method  of  dealing  with  the 
problem  in  hand  thus  far  produced  is  by  the  aid  of  the  Dea- 
con Waste  Detection  Meter.  This  is  an  instrument  which 
is  set  in  the  main,  and  mechanism  operated  from  a  clock 
m  oitls  on  a  chart  the  quantity  of  water  passing  it  at  any 
moment.  The  mode  of  o]>eration  is  to  shut  off  the  district 
to  be  examined,  so  that  all  water  flowing  into  it  must  pas* 
the  meter.  The  observations  an*  ordinarily  conducted  be- 
tween midnight  and  four  in  the  morning.  The  inspector 
goes  through  the  district  shutting  off  the  service  connec- 
tions and  side  lines  and  recording  the  time  each  gate  or 
valve  is  closed.  By  comparing  these  memoranda  with  the 
chart  of  the  meter  the  amount  of  waste  at  each  connection 
and  in  each  street  main  is  shown.  The  inspector  is  then 
j>ohschh<h1  of  the  information  regarding  the  location  of  the 
waste  and  all  that  remains  is  to  see  that  the  defective  fix- 
tures are  repaired  and  the  leaks  in  the  mains  stopped.  On 
the  application  of  this  system  in  Boston,  in  a  district  con- 
taining a  i*>pulation  of  21,700  persons,  the  consumption  was 
reduced  from  TiS.5  to  37.7  gallons  |>er  capita  daily,  a  saving 
of  35.0  jier  cent,  the  night  consumption  beiug  reduced  58 
per  c«»nt.    Similar  results  have  attended  the  use  of  these 
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meters  in  Philadelphia  and  in  many  cities  in  England.  The 
cost  of  the  meters  set  in  place  in  Boston  was  about  $400 
each.  I  would  respectfully  recommend  to  your  honorable 
IhhJv  thai  ten  of  tin 'in  he  purchased  aud  set  in 
our  system  at  points  to  control  those  districts  in  whirn  ex 
ceggive  waste  and  leakage  is  most  to  be  expected.  The 
giv-A t  advantage  of  usin^  these  meters  over  ordinary  inspec- 
tion is  that  the  inspectors  time  is  not  taken  up  in  visiting 
premises  where  there  is  no  waste  find  the  residents  thereby 
uselessly  annoyed.  Inn  lnj  is  nhh'  in  d<'\<Me  his  wholi-  a!l*'ii- 
t inn  lo  those  which  need  it.  If  our  consumption  during 
1895  had  been  reduced  only  to  UHI  gallons  per  consumer,  or 
ahout  35  per  cent,  the  saving  in  fuel  alone  would  have  been 
over  $]H.(MH),  or  more  than  40  pel  renl  id'  the  entire  furl  bill, 
the  same  pressures  Inuiig  maintained  on  the  system. 

In  a  city  having  so  many  miles  of  electric  railway  in  op 
era t ion  as  this  It  may  be  anticipated  that  trouble  will  be 
met  with  from  electrolysis.  This  subject  has  been  very  ex 
tensively  studied  in  and  about  Boston,  bin  in  spite  of  the 
pains  taken  with  the  investigations,  the  results  thus  far 
have  fail**!  to  resolve  (he  pre\ t -ruing  of  eleetrolytie  effects 
in  general  into  a  soluble  problem.  It  has  been,  however, 
observed  that  very  small  currents-even  with  as  low  a 
potential  as  0.002  volt — ;ire  mpable  of  producing  danger- 
ous effects,  and  that  file  constiluenls  and  amount  of  mois- 
ture in  the  soil  appear  also  to  have  an  important  bearing  on 
the  case.  While  it  has  been  frequently  attempted  in  Host  on 
to  locate  points  of  elect  rolytir  action^  and  many  excavations 
have  been  made  lo  find  Hie  ell'erTs  of  it.  none  have  resulted 
in  the  discovery  of  anything  definite  or  conclusive  in  the 
matter.  The  most  thai  ran  he  said  is  thai  cm-tain  cmnli 
t  if  His  tend  In  pi-oiluee  P/eTttiiu  etlWls.  hiH    ihesf  etlWls  iive 

not  always  apparent  in  the  presence  oj  the  conditions,  Re 
gurding  our  own  system,  we  kllOSV  Mia  I  m  far  as  (In*  electric 
currents  are  concerned  we  ha  \  e  nil  I  lie  condi  I  ions  required 
to  produre  electrolysis  in   '  japes,  inn  thus  far  we  huve 

found  lie  direct  evidence  that  Uttf  iUiUIlS  l\M  ufiteMI  tta 
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most  natural  explanation  is  that  the  requisite  constituents 
are  lacking  in  our  soil  to  produce  the  necessary  chemical 
combinations,  or  it  may  be  that  the  waste  in  the  system  be- 
ing so  great,  a  means  of  waste  detection  will  be  necessary 
to  determine  the  location  of  electrolysed  pipe,  even  after  the 
damage  has  been  extensive.  The  study  of  the  subject  is  one 
for  the  specialist,  and  so  long  as  no  general  remedy  is  known, 
it  does  not  seem  wise  to  spend  time  or  money  in  searching 
for  a  trouble  which  must,  with  our  present  knowledge,  be 
treated  as  an  individual  case  each  time,  and  which,  if  seri- 
ous, must  finally  manifest  itself. 

As  shown  in  the  report  of  the  Chief  Eugineer  of  the  Pump- 
ing Station,  the  efficiency  of  our  machinery  has  been  about 
10  per  cent  higher  than  last  year.  This  is  due  to  at  least 
three  causes:  First,  the  economy  of  Engine  No.  4,  the  AJlis 
engine,  which  has  done  20  per  cent  of  the  work  this  year, 
thereby  saving  us  about  7  per  cent  of  the  cost  of  pumping; 
second,  the  improvements  to  Engines  Nos.  1  and  2,  which 
probably  account  for  about  6  per  cent  more;  and,  third,  the 
increased  head  pumped  against,  allowing  a  more  economi- 
cal use  of  steam,  probably  accounts  for  the  remaining  3  |>er 
cent.  The  effect  of  the  running  of  Engine  No.  4  is  clearly 
shown  on  Plate  I.,  page  54,  where  the  work  done  weekly  by 
each  engine  is  represented  in  the  upper  diagram,  and  the 
quantity  of  work  done  per  gallon  of  oil  burned  weekly  is 
shown  on  the  lower  diagram.  A  correction  has  been  ap- 
plied to  the  quantity  of  oil  used  to  allow  for  the  lighting, 
but  no  correction  for  the  heating  of  the  buildings  has  been 
made.  It  will  Ik*  seen  that  whenever  Engine  No.  4  does  a 
fair  ]>ercentage  of  the  pumping  there  is  a  decided  increase 
in  the  work  of  a  gallon  of  oil.  This  plate  also  brings  out  the 
increased  economy  as  the  total  quantity  of  work  iucreases* 
which  occurs  with  increasing  head. 

It  was  ho|MHl  at  the  beginning  of  the  year  that  the  new 
force  main  might  be  completed  in  sufficient  time  to  enable 
the  distribution  system  to  show  a  corresponding  gain,  but 
this  has  not  been  the  case.    In  consequence  of  the  increased 


wmm  of  water  tmmmwm^  S8 

CftUffflttltfiftn  of  water  ihe  work  of  ihe  distribution  shows  a 
decrease  of  efficiency  of  about  4|kt  cent,  leaving  the  net  in 
<T(  used  efficiency  of  tho  system  as  a  whole  12  per  cent,  and, 
a*  before  stated,  two  - 1  birds  at  least  of  fins  loss  was  Ape  bQ 
the  force  mains  being  too  small.  The  work  of  the  system 
whule  for  1S!I4  is  shown  on  Plate  1 I.,  page  r>lf,  and  thai 
for  1*1*5  on  Plate  III.,  page  57.  These  plntes  are  made  to 
ill**  same  scale,  and  the  difference  in  tho  demands  made  at 
various  times  u[nm  the  system  are  at  once  apparent.  Par* 
tiridar  attention  is  called  to  February  and  June,  Plate 

IV.  ,  |*iigc  BO,  ShOWS  1 1n*  work  of  the  system  by  hours  for 
the  day  of  maximum  consumption,  February  8,  and  Plate 

V.  ,  page  01.  I  ho  same  fur  dune  IT,  which  was  a  day  of  very 
large  hot  weather  consumption.  While  in  the  former  1  hm* 
were  pumped  nearly  nine  million  gallons  mo  to  water  than  in 
the  latter,  from  the  concentration  of  the  demand  into  a  few 
hours  it  is  clearly  seen  that  the  summer  day  made  by  far 
the  more  severe  tax  upon  the  machinery  and  distribution. 
Fader  normal  conditions,  as  shown  in  Fig.  1,  Plate  VIM  page 
ii4.  the  consumption  and  the  work  falls  off  gradually  after 
reaching  its  maximum  between  nine  and  eleven  (/clock  in  the 
morning;  but  in  the  case  of  summer  consumption  the  area 
included  In  the  hump  of  the  diagram  from  noon  until  eight 
p.  m.  represents  work  consumed  in  lawn  sprinkling.  The 
quantity  of  water  so  used  on  June  "A  last,  as  m;iy  be  seen 
from  an  examination  of  Fig.  !if  Plate  YL,  and  of  Plate  VI L. 
pogg  86;  wus  12,000,000  gallon*,  heing  nearly  25  per  cent,  or 
tin-  entire  daily  consumption.  In  the  former  diagram  the 
miantity  of  work  expended  for  lawn  and  street  sprinkling 
and  cooling  purposes  on  that  <\a\  is  represented  by  the  dark 
RIM  and  was  obtained  in  the  following  manner:  The  tern 
perotnve  for  June  3,  m  shown  by  the  full  line  in  tin-  tower 
psirt  of  the  figure,  was  exceptionally  high  si  ml  as  will  be  seen 
by  reference  to  the  middle  diagram  of  Mate  VIL.  page  84, 
followed  a  week  of  very  hott  dry  weather,  this  being  in  fact 
the  hottest  week  of  the  year.  Tin*  work  at  the  engine*  by 
hours  for  June  3  is  represented  by  tin*  area  enclosed  by  I  he 
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full  heavy  line  of  the  diagram.  June  4  opened  with  higher 
temperature  and  increased  consumption,  as  is  shown  by  the 
dotted  lines  of  temperature  and  work,  but  at  9 :45  a.  m.  rain 
began  to  fall.  The  effect  of  this  was  presaged  by  the  sudden 
decrease  of  the  demands  upon  the  engines  after  8  o'clock. 
The  rain  continued  until  8  p.  m.  of  that  day,  and  though  the 
total  precipitation  was  less  than  one-quarter  of  an  inch, 
it  was  accompanied  by  a  fall  of  temperature  from  a  maxi- 
mum of  96°  on  the  third  to  a  minimum  of  50°  on  the  morn- 
ing of  the  sixth.  The  work  of  the  engines  for  June  5  is 
represented  by  the  area  below  the  broken  line  bounding  the 
dark  area.  It  seems  clear  that  the  only  uses  of  water  likely 
to  be  affected  by  a  rain  and  such  a  fall  of  temperature  are 
those  for  lawn  and  street  sprinkling  and  cooling  purposes, 
and  hence  any  decrease  of  consumption  or  work  at  such  a 
time  must  be  due  to  a  cessation  of  these  uses.  It  will  be  at 
once  appreciated  that  not  all  the  water  so  used  was  shut  off, 
but  whatever  difference  there  is  between  the  consumption 
of  June  3  and  that  of  June  5  that  is  not  accounted  for  by 
incidental  causes,  as  fires  and  the  day  of  the  week  fluctua- 
tions, may  be  fairly  ascribed  to  the  causes  under  considera- 
tion. Making  corrections  for  the  work  caused  by  the  fire 
between  5:30  and  8  p.  m.  of  June  3,  shown  by  the  area 
marked  "Fire,"  when  four  engines  were  in  service,  and  for 
the  usual  nightly  variations  between  Sunday  and  week 
nights,  the  diagram  shows  13,475,131,167  foot  pounds,  or 
more  than  one-third  of  the  average  daily  work  for  the  year, 
and  nearly  two-thirds  of  the  work  of  the  day  of  minimum 
consumption  (shown  in  Fig.  1,  Plate  VI.)  as  due  to  these 
causes.  The  use  of  such  a  quantity  of  water  at  times 
when  every  additional  gallon  means  the  bringing  of  our  ma- 
chinery so  much  nearer  to  the  limit  of  its  endurance  leads 
to  the  consideration  of  whether  some  means  of  regulation 
bearing  upon  it  should  not  be  introduced.  It  is  certain  that 
the  use  of  water  for  lawn  sprinkling  without  charge  has  led 
to  considerable  abuses.  It  is  not  an  uncommon  thing  to 
see  a  hose  running  with  full  head,  the  nozzle  lying  on  the 
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sidewalk  or  thrust  into  a  crack  between  the  boards.  Such 
waste  of  water  is  almost  criminal.  Upon  the  right  means 
to  apply  in  the  solution  of  this  problem  it  is  hard  to  decide, 
but  something  should  be  done.  A  considerable  relief  might 
be  obtained  by  restricting  the  size  of  nozzle  used  and  limit- 
ing the  minimum  length  of  hose.  If  the  lawn  sprinkling 
could  be  confined  to  the  night,  the  draught  on  the  machinery 
would  be  much  reduced  and  the  lawns  improved  as  well, 
for  it  is  a  wise  provision  of  nature  that  veils  the  sun  at  times 
of  rain.  As  things  are  now,  should  our  lawn  sprinkling 
continue  to  increase  for  another  year  as  rapidly  as  it  has 
done  in  the  past,  we  will  be  forced  to  purchase  additional 
machinery  to  meet  this  demand  alone,  while  if  it  be  properly 
controlled,  even  though  other  causes  of  waste  be  not  abated, 
the  present  machinery  may  be  relied  upon  to  do  our  work 
for  several  years  to  come.  This  system  having  no  reservoir 
to  fall  back  upon  in  times  of  accident  or  emergency,  must 
always  have  an  extra  engine  to  put  into  service.  In  the  ordi- 
nary course  of  operation  one  engine  is  necessarily  under- 
going repairs,  so  that  only  three  can  be  in  commission  con- 
tinuously, of  which  one  should  be  in  reserve.  There  were 
times  during  the  past  summer  when  three  engines  running, 
and  at  their  maximum  capacity,  were  required  for  the  after- 
noon demand,  while  the  fourth  was  in  need  of  repair.  Be- 
cause for  several  years  no  accidents  to  our  machinery  have 
occurred,  we  must  not  forget  that  we  are  continually  run- 
ning greater  risks  as  age  and  service  weaken  the  machinery 
and  corrosion  deteriorates  our  pipe,  while  the  demands  of 
our  population  lead  us  to  each  year  crowd  more  closely  what 
must  be  the  limit  of  safety.  Plate  VII.,  page  66,  shows 
the  effect  of  temperature  and  precipitation  on  the  daily 
consumption,  and  from  this  and  similar  plates  for  the  pre- 
ceding years  the  rules  for  their  effects  have  been  deduced. 

The  work  of  the  draughting  room  has  been  continued  as 
formerly,  and  a  vast  amount  of  very  valuable  information 
has  been  added  to  our  records.  The  territory  between  Mt. 
Elliott  avenue  on  the  east  and  Campbell  avenue  on  the  west 
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is  completely  platted  by  street  intersections,  and  in  many 
cases  not  only  our  own  work,  but  all  other  underground  con- 
struction is  shown.  The  keeping  of  the  records  of  construc- 
tion in  the  field  by  a  representative  of  the  Engineering  De- 
partment has  been  highly  satisfactory,  and  much  more  reli- 
ance can  be  placed  in  the  records  so  kept  than  in  those  fur- 
nished by  the  former  system  of  foreman's  reports. 

In  closing  this  report,  I  wish  to  express  my  obligations  to 
the  Inspector  in  charge  of  the  Local  Station  of  the  United 
States  Weather  Bureau,  to  the  United  States  Engineers* 
Office,  and  to  the  several  city  departments  for  courtesies 
and  valuable  information,  and  to  my  associates  in  the  ser- 
vice of  your  honorable  body  for  their  hearty  assistance  and 
co-operation  and  friendly  advice  during  the  past  year. 

All  of  which  is,  gentlemen,  very  respectfully  submitted. 

G.  8.  WILLIAMS. 

Civil  Engineer. 
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Detroit,  January  2d,  1896. 
To  the  Board  of  Water  Commissioners : 

Gentlemen — In  compliance  with  the  rules  and  regulations 
of  your  honorable  body,  I  herewith  report  the  work  done  in 
the  meter,  inspection,  service  cocks  and  repairing  leaks  de- 
partments during  the  year  1895. 

The  following  table  shows  the  number  of  meters  placed 
during  the  year  and  the  total  number  in  service  on  the  31st 
day  of  December,  1895: 


In  service  Jan.  1, 1806  

Placed  during  the  year  1806. . . 

.Total  number  in  service  Jan. 
1, 1806  


SIZES. 


1  in.  lttin. 

2  in.  8  in. 

4  in. 

6  in. 

Total 

1,540 

677 

608 

124 

142  '  68 

20 

4 

8,186 

862 

lTO 

56 

26 

24  }  5 

7 

580 

1,011 

787 

668 

160 

166  |  68 

86 

4 

8,775 

The  Jbllowing  table  shows  the  total  number  of  meters  in 
service,  the  different  kinds  and  sizes,  and  also  the  number 
of  indicators  attached  to  hydraulic  elevators: 
In  Service  January  1,  1896. 


KIND. 


Thompson  

Crown  

Horsey  ...  .  . . 

Worthlngton.. . 
Union  Rotary . 

Neptune  

Trident  

Buffalo  


Aggregate. 


SIZES. 


1,845 
84 
1 

12 
8 
8 
2 
1 

1,011 


1  in. 

1H  In. 

2  in. 

8  in. 

4  in. 

6  in. 

Total 

762 

554 

184 

128 

50 

20 

4 

8,407 

16 

47 

11 

18 

0 

4 

184 

4 

86 

2 

12 

2 

8 

65 

4 

15 

12 

7 

8 

58 

1 

2 

1 
1 

1 

1 

14 
0 
2 

1 

8,775 

786 

658 

60 

149 

167 

86 

4 

Indicators  attached  to  hydraulic  elevators. 
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Meters  in  Stock. 


KIND. 


Tbompeon  (new).. 

Grown  , 

Heraey  

Worthington  

Union  Rotary .... 

Neptune  

Trident  

Aggregate. 


lln.  |lKlnJ  Sin. '  Sin.  '  4bu  Total 


8IZE8. 


4 

18 

8 

1, 

1 

10 

1 

'I 

 1  

2 

1 

6 

1  1 

1 

1 

34 

15  1 

6 

1 

8  ' 

4 

IS 

s 

s 

18 
M 

lit 


Valuation  of  meters  in  stock  January  1st,  1890  $1,575  00 

Valuation  of  material  on  hand  January  1st  1896   307  19 

Valuation  of  tools  January  1st,  1896   478  12 

Valuation  of  horses,  wagons,  etc.,  January  1st,  1896   357  50 


$2,717  81 

Valuation  of  meters  in  service  January  1st,  1895  $85,687  OB 

Deduct  10  per  ceut.  for  depreciation  in  value   8.563  70 


$77,073  33 

Add  amount  expended  during  the  year  for  meters  placed  17,587  So 

$94,661  18 

Less  stock  on  hand  January  1st,  1896  $2,717  81 

Less  amount  received  for  meters  sold   371  79 

  3,089  60 

Total  valuation  of  meters  In  service  January  1st,  1896.  .$91,571  58 

Cost  of  material  used  In  repairing  meters  in  1895  $    337  33 

Cost  of  labor,  repairing  meters  in  1895   1,495  58 


Total  cost  of  repairs 
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In  presenting  this  report  to  your  honorable  body,  I  do  so 
fully  believing  that  the  money  expended  in  the  meter  depart- 
ment will  prove  to  have  been  a  wise  and  profitable  invest- 
ment for  the  Works. 

We  have  placed  589  meters  during  the  past  year,  529  of 
them  at  the  request  of  the  consumer,  showing  that  the  meter 
is  becoming  a  great  favorite  with  water  consumers.  The 
total  number  now  in  use  is  3,775,  and  the  quantity  of  water 
pumped  daily,  when  compared  with  that  of  six  or  seven 
years  ago,  will  show  what  they  have  accomplished  in  the 
way  of  stopping  waste.  Although  the  per  capita  consump- 
tion has  been  reduced  from  210  gallons  daily  to  144,  yet  it 
is  much  too  large,  and  it  could  be  lowered  to  seventy  gallons 
at  least  without  interfering  with  any  of  the  legitimate  uses. 
When  the  weather  is  not  excessively  hot  or  cold,  the  quan 
tity  pumi>ed  is  not  much  over  100  gallons  per  capita,  and 
with  all  plumbing  in  proper  condition,  it  ought  certainly  to 
l>e  kept  at  that  point  during  that  portion  of  the  year  when 
the  heat  does  not  call  for  a  greater  consumption. 

An  apartment  house  containing  twenty-four  families, 
with  all  modern  water  fixtures  for  domestic  purposes,  eon 
sinned  an  average  of  thirty-four  and  one  half  gallons  per 
capita  daily  during  the  last  year.  Another,  containing  six 
families,  with  modern  fixtures  (no  washing  done  in  the 
house,  but  quite  a  liberal  use  of  how*),  consumed  only  twenty 
gallons,  showing  that  the  present  average  consumption 
throughout  the  city  is  still  exc«»ssive. 

The  objection  is  sometimes  raised  that  such  a  low  con- 
sumption would  tend  to  produce  disease,  as  the  sewers 
would  not  be  properly  flushed,  etc.,  but  results  in  this  and 
other  cities  that  are  largely  metered  do<»s  not  bear  out  the 
claim.  For  instance,  the  death  rate  per  1,000  in  this  city 
in  1*S9  was  17.40  with  no  meters  in  use,  while  in  1895,  with 
about  7  per  cent  of  the  service  connections  metered,  it  was 
only  15.80,  showing  a  gradual  decrease  in  the  death  rate,  as 
well  as  the  quantity  of  water  consumed.  In  the  City  of 
Providence,  R.  I.,  in  1S93  they  had  17,417  service  counec 
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tions  and  12,088  meters,  which  shows  that  a  little  over  69 
per  cent  of  their  service  connections  were  metered.  Their 
death  rate  per  1,000  for  that  year  was  20.92.  In  1894  they 
had  18,152  service  connections  and  13,153  meters,  making 
over  72  per  cent  of  their  services  metered,  and  a  death  rate  of 
18.72,  showing  a  decrease  in  the  death  rate  and  an  increase 
in  the  percentage  of  metered  services.  They  are  placing 
about  1,000  meters  each  year  in  Providence,  and  their  death 
rate  in  1889  was  19.76  per  1,000,  and  in  1890  it  was  21.77, 
which  was  the  highest  point  reached,  and  then  falling  grad- 
ually to  18.72  in  1894,  which  was  the  lowest  point  reached 
in  several  years.  They  pumped  in  1893  sixty-one  gallons 
daily  per  capita,  and  in  1894  sixty -two  gallons.  In  the  City 
of  Buffalo,  with  no  restrictions,  they  pump  about  300  gallons 
per  capita  daily,  and  have  a  death  rate  of  about  17.34  per 
1,000,  while  Detroit  pumps  about  144  gallons,  and  had  a 
death  rate  in  1895  of  15.80.  The  average  death  rate  in  thir- 
ty-seven of  the  principal  cities  in  the  XTnited  States  for  the 
year  1894  was  19.22,  with  less  than  10  per  cent  of  the  service 
connections  metered.  And  when  compared  with  Provi- 
dence with  a  death  rate  of  18.72  and  72  per  cent  of  their  ser- 
vices metered,  it  would  seem  as  though  the  use  of  meters, 
although  largely  reducing  the  consumption  of  water,  does 
not  affect  the  health  of  the  community  in  which  they  are 
used.  In  other  words,  "stopping  the  constant  running  of 
small  streams  into  the  sewers  does  not  create  disease." 

One  source  of  great  waste  we  have  to  contend  with  is  the 
closet  when  placed  where  there  is  danger  of  freezing.  The 
different  appliances,  or  patent  valves,  that  are  being  used 
for  the  prevention  of  frost  in  such  cases  are  failures  to  a 
large  extent,  that  is,  so  far  as  stopping  the  continual  flow 
of  water  is  concerned,  as  they  are  placed  down  in  a  vault 
and  usually  in  an  unhandy  place  to  get  at,  they  very  soon 
get  out  of  order  so  they  will  not  operate,  and  allow  the  flow 
of  water  continually. 

In  order  to  reduce  his  water  rates  (which  were  f  16  per 
year)  the  owner  requested  us  to  place  a  meter  on  a  small 
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double  house  of  his  containing  two  families,  with  no  water 
fixtures  excepting  sinks  in  kitchen  and  closets  such  aa 
spoken  of.  The  results  of  two  months  were  somewhat  start- 
ling to  the  owner.  In  November  and  December  the  average 
quantity  consumed  was  9,172  gallons  daily,  which  would 
amount  to  nearly  $120  per  year.  The  estimated  rates  had 
been  paid  to  January  1st,  but  from  that  time  he  will  pay 
the  meter  rate,  and,  unless  the  closets  are  repaired,  instead 
of  making  a  saving,  he  will  have  to  pay  very  nearly  as  much 
in  one  month  as  he  formerly  paid  in  a  year,  as  such  leaks 
never  grow  less  without  being  repaired,  the  tendency  being 
to  increase4  until  they  get  to  the  full  capacity  of  the  service 
pipe. 

We  have  nearly  49,000  service  connections  in  the  city,  and 
should  every  one  of  them  waste  the  same  quantity,  there 
would  have  to  be  pumped  into  the  mains  about  450.000,000 
gallons  daily,  which  is  four  times  the  capacity  of  the  worka. 

There  are  many  such  closets  in  the  city,  and  on  which 
meters  should  be  placed.  We  have  not  forced  meters  on 
private  houses  only  in  a  few  cases,  where  pleading  or  a 
threat  did  not  have  -even  a  temporary  effect,  but  I  should 
think  it  wise  to  place  meters  on  all  connections  where  such 
closets  are  attached,  whether  in  private  families  or  not. 

The  consumption  in  most  of  the  charitable  institutions 
seems  to  Ik*  excessive.  The  city  pays  $1,000  per  year  for 
the  supply  of  water  to  such  institutions,  and  during  the  past 
year  they  have  consumed  117,929,250  gallons,  a  quantity 
which  at  the  regular  rates  would  amount  to  over  $4,000. 
There  ought  to  be  some  restriction  on  the  waste  of  water  in 
such  places.  As  long  as  there  is  paid  a  fixed  sum  for  them 
they  ought  to  be  limited  to  a  fixed  quantity  (large  enough 
for  all  reasonable  purposes)  and  over  which  they  should  pay 
the  regular  rates.  It  is  hardly  among  the  probabilities  that 
any  of  them  would  lie  obliged  to  pay  anything  additional,  a* 
there  would  then  be  an  object  in  stopping  the  waste,  and 
that  l>eing  done,  they  would  easily  keep  within  the  pre- 
scrilM*d  quantity. 
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The  cemeteries  also  consume  an  unreasonable  amount,  for. 
which  they  pay  nothing.  It  would  seem  as  though — while 
the  water  is  furnished  them  without  charge — they  should 
show  a  reasonable  disposition  to  not  be  wasteful  in  its  use, 
but  when  the  consumption  at  Elmwood  is  16,806,000  gallons 
(amounting  to  $569.20)  in  one  year,  and  at  Mt  Elliott  3,162,- 
750  gallons  (amounting  to  $114.42),  it  looks  as  though  very 
little  attention  was  paid  to  the  matter. 

The  rule  allowing  the  free  use  of  hose  for  lawn  purposes 
on  metered  connections  (as  spoken  of  in  my  last  yearly  re- 
port) still  continues  to  cause  trouble  in  drawing  the  line 
where  the  free  use  shall  stop  and  the  charge  begin.  For  in- 
stance, we  have  not  considered  a  strip  of  grass  two  or  three 
feet  wide  between  the  sidewalk  and  curb  a  lawn,  and  have 
required  such  hose  connections  to  be  placed  on  outlet  side 
of  meter,  and  in  doing  so  have  caused  the  consumer*  to 
claim  that  they  have  been  discriminated  against.  The  con- 
sumption in  such  cases  (while  confined  strictly  to  the  lawn) 
would  be  trifling,  but  the  principal  use  of  hose  on  such 
premises  is  for  watering  the  street,  and  not  only  that,  the 
careless  use  of  it  adds  largely  to  the  waste,  as  it  is  often 
thrown  down  and  the  water  allowed  to  run  for  hours  until 
it  forms  a  rivulet  in  the  gutter  and  finds  its  way  to  the 
sewer.  We  allowed  a  hose  connection  free  on  a  certain 
place  last  summer  where  they  had  a  large  lawn,  and  also  a 
livery  stable,  in  addition  to  two  residences.  We  had  reason 
to  think  the  occupant  was  trying  to  get  the  best  of  us,  and 
therefore  kept  a  watch  on  the  premises,  and  were  not  long 
in  finding  that  he  had  supplied  himself  with  about  seventy- 
five  feet  of  hose,  which  he  attached  to  the  free  hose  connec- 
tion and  carried  it  to  his  barn,  where*  he  used  it  for  washing 
his  carriages,  watering  horses,  etc.  He  was  forced  to  re- 
move the  hose  connection  to  outlet  side  of  meter,  and  after 
that  he  had  some  hose  for  sale.  We  have  had  several  sim- 
ilar cases  to  contend  with,  and,  as  I  before  stated,  it  causes 
much  trouble  and  annoyance  in  deciding  just  where  to  draw 
the  line  between  a  metered  and  unmetered  hose  connection. 
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I  should  think  it  advisable  on  metered  premises  to  have 
all  water  pass  through  meter,  even  though  the  meter  rates 
should  have  to  be  reduced,  or  some  reduction  made  in  esti- 
mated rates,  where  every  water  taker  would  receive  a  ben- 
efit and  have  every  hose  assessed. 

The  expenses  of  caring  for  meters  increase  each  year,  ow- 
ing to  the  steadily  increasing  number  in  use.  On  account 
of  the  intense  cold  during  a  large,  portion  of  last  winter,  we 
had  many  meters  frozen,  and  thereby  adding  somewhat  to 
the  cost  of  repairs.  Where  meters  were  frozen  through  the 
carelessness  of  consumer,  and  all  of  those  placed  at  request 
of  same,  the  cost  of  repairs  was  charged  to  them  and  col- 
lection thereof  enforced.  With  few  exceptions  the  damage 
is  repaired  at  the  cost  of  two  or  three  hours'  labor,  no  nem* 
material  being  required. 

We  have  formerly  estimated  the  life  of  a  meter  to  be  ten 
years,  but  with  our  present  experience  think  it  will  lie  much 
longer,  as  we  have  tested  quite  a  number  that  have  been  in 
service  nearly  seven  years,  and  in  ordinary  service  they 
show  but  little  wear.  When  they  have  been  doing  a  larg* 
amount  of  work,  that  is,  running  up  to  their  full  capacity, 
the  gear  train  shows  evidence  of  wear,  and  in  some  instance* 
have  been  replaced  with  new,  but  at  a  trifling  cost,  and  even 
though  the  whole  measuring  chanil>er  should  have  to  be  re- 
placed it  would  only  Ik*  at  an  excuse  of  20  per  cent  of  the 
cost  of  the  machine,  and  when  this  is  done  it  is  to  all  intents 
and  purposes  as  good  as  new. 

During  the  past  season  we  have  Ix^en  obliged  to  replace 
some  of  our  wooden  meter  wells  (that  were  built  six  years 
ago)  with  brick.  The  wood  logins  to  show  evidence  of  de- 
cay, and  when  they  are  outside  of  the  line  of  lot  we  are 
obliged  to  replace  them  with  brick,  as  the  Board  of  l*ublic 
Works  allows  no  more  wood  used  for  meter  wells.  We  have 
at  the  present  time  99(5  meter  wells;  816  were  built  by  us 
and  180  by  the  consumers;  781  of  our  wells  are  of  wood  and 
35  brick.  Consumers  have  155  wood  wells  and  25  brick.  At  the 
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present  time,  nearly  all  the  wells  that  are  required  are  built 
by  the  owner  of  the  premises  on  which  the  meter  is  placed, 
so  that  hereafter  our  greatest  expense  in  wells  will  be  to 
repair  those  already  built  on  premises  where  we  forced  the 
meter. 

INSPECTION. 

The  leak  examiners  have  made  55,834  examinations  dur- 
ing the  last  year,  and  reported  4,482  leaks,  3,948  of  which 
were  repaired  within  the  time  given  for  same  and  534  were 
ordered  shut  off  for  failure  to  make  the  necessary  repairs. 

The  percentage  of  leaks  to  number  of  examinations  made 
was  8.02,  being  an  increase  over  the  previous  year,  when 
they  were  7.48.  The  only  way  to  account  for  the  increase 
is  in  the  larger  number  of  old  service  pipes  of  light  and  me- 
dium weight  lead  which  have  been  in  the  ground  for  years. 
At  the  time  they  were  put  in,  the  pressure  on  the  mains  was 
much  lower  than  at  the  present,  and  they  answered  every  pur- 
pose, but  with  age  and  increased  pressure  they  are  now  giv- 
ing away  rapidly,  and  it  will  require  the  strictest  attention 
on  the  part  of  the  examiners  in  order  to  keep  the  leakage 
from  this  source  within  the  present  bounds. 

Much  waste  is  wilful  and  no  amount  of  persuasion  or  force 
can  stop  it.  In  case  the  water  is  shut  off  for  wilfully  letting 
it  run  to  waste,  the  occupant  makes  all  manner  of  excuses 
and  promises,  and  succeeds  in  having  it  turned  on,  to  have 
the  very  same  thing  occur  again,  and  it  is  almost  impossible 
to  stop  it  other  than  by  placing  a  meter  on  the  premises,  a 
remedy  that  is  always  successful. 

The  examiners,  in  addition  to  the  foregoing  work,  are 
occupied  from  ten  to  twelve  days  each  month  in  reading 
meters  and  delivering  meter  bills. 

SERVICE  CONNECTIONS. 

Fourteen  hundred  and  twenty-seven  service  connections 
were  made  during  the  past  year,  consisting  of  730  five- 
eighths-inch,  606  one-inch,  44  two-inch,  19  three-inch,  24 
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four-inch  and  4  six-inch.  Sixty-eight  were  discontinued, 
making  the  total  number  of  service  connections  in  use  Jan- 
uary 1st,  189G,  48,918. 

In  addition  to  the  above  we  have  inserted  334  five-eighths 
inch  and  237  one-inch  service  cocks  for  the  iron  pipe  depart- 
ment on  streets  where  the  old  mains  had  been  removed  and 
larger  ones  put  in  their  places.  In  such  cases  we  have  been 
obliged  to  connect  all  of  the  old  service  pipes  to  the  new 
mains,  making  a  total  of  561  service  cocks  inserted  for  the 
department.  All  of  those  removed  were  of  the  old  drive 
cock  pattern  and  could  not  be  used  again,  as  all  service  cocks 
are  now  tapped  in — that  is,  being  inserted  with  a  thread  or 
screw  instead  of  being  driven  in  after  the  hole  had  been 
drilled,  as  was  formerly  the  custom.  There  are  about  1,100 
pounds  of  the  old  cocks,  which  are  composed  of  brass  and 
can  be  disposed  of  for  whatever  such  metal  is  worth. 

Then*  were  637  less  service  connections  made  last  season 
than  the  year  previous,  accounted  for  by  the  number  of 
wood  logs  taken  out  in  that  year,  on  which  there  were  603 
service  connections.  At  the  time  they  were  put  in  the 
Water  Works  issued  a  permit,  without  charge,  to  tap  the 
wood  pii>e,  as  the  plumber  made  the  connection  and  fur- 
nished the  service  cock  himself,  but  when  the  wood  was  re 
placed  with  iron  it  necessitated  new  service  cooks  and  the 
labor  of  inserting  them,  for  which  the  owner  of  the  premises 
was  obliged  to  pay,  and  as  a  large  number  of  wood  logs  wen* 
removed  that  year  (in  fact,  the  last  that  were  in  service* 
made  more  than  an  ordinary  number  of  service  cocks  in- 
serted. 

The  following  statement  will  show  the  receipts  and  dis- 
bursements in  the  service  cocks  department  during  the  year 

1S95: 


BOARD  OF  WATER  COMMISSIONERS. 


79 


Receipts  for  service  cocks  

Receipts  for  plumbers'  licenses. 
Receipts  for  labor  and  material 


$  5,102  50 
559  45 
301  57 


$5,963  52 


Total  expense  service  cocks  department 
Less  labor  of  inspectors  


$10,909  16 
5,016  00 


$5,893  10 


Balance  to  credit  of  service  cocks 


$    $70  36 


INSPECTION  OF  NEW  WORK. 


The  inspectors  have  given  strict  attention  to  the  work  in 
their  department  during  the  past  year,  so  much  so  that  they 
have  become  a  terror  to  a  few  of  the  plumbers  who  in  for- 
mer years  were  inclined  to  cover  up  some  portions  of  their 
work  before  being  examined,  fearing  that  it  would  not  pass 
inspection. 

This  work  has  been  increased  of  late,  as  they  are  now 
obliged  to  shut  off  all  vacant  houses,  and  also  let  them  on 
when  reoccupied,  and  report  to  the  Assessor  of  their  dis- 
trict the  facts  for  a  new  assessment.  It  makes  many  addi- 
tional calls  for  them  and  necessitates  many  long  drives,  es  - 
pecially in  the  outlying  districts.  They  are  also  still  busy 
preparing  their  new  record  of  service  connections  and  locat- 
ing stop  boxes.  What  was  said  last  year  on  this  subject 
will  bear  repeating:  "The  inspectors  have  devoted  much 
time  to  locating  and  making  a  record  of  all  stop  boxes. 
They  are  taking  new  measurements,  as  there  has  been  so 
much  changing  and  subdividing  of  lots  since  the  beginning 
of  our  record  that  in  many  instances  we  find  the  location 
not  properly  recorded,  and  when  the  boxes  happen  to  be  cov- 
ered up  it  takes  much  valuable  time  to  find  them,  especially 
so  in  case  of  a  bursted  pipe.  It  necessitates  the  utmost 
vigilance  to  keep  the  boxes  exposed  to  view.  Sidewalks 
being  repaired,  new  ones  built,  or  change  of  grade  in  street, 
alley  or  lot,  the  tendency  is  to  pay  very  little  attention  to  the 
stop  box,  and  it  is  usually  covered  up,  as  the  majority  of 
property  owners  can  see  very  little  use  for  it  until  there  is 
an  urgent  request  to  shut  off  the  water  on  account  of  a 
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bursted  pipe,  when  they  have  a  forcible  reminder  of  its  ne- 
cessity." 

There  were  18,394  places  reported  to  be  shut  off  for  non- 
payment last  year,  besides  3,634  to  be  shut  off  for  vacancy, 
which  would  also  show  the  necessity  of  keeping  the  boxes  In 
sight  at  all  times,  and  as  there  are  about  50,000  of  them,  it 
is  quite  evident  that  it  will  require  strict  attention  at  all 
times  on  the  part  of  the  inspectors  to.  see  that  they  are  kept 
in  proper  condition. 

The  following  table  shows  the  duties  performed  by  the 
inspectors  of  new  work  during  the  year  1895: 
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PLUMBERS  AND  PLUMBING. 

One  hundred  and  twenty-five  licenses  were  issued  to 
plumbers  last  year.  Although  they  are  all  required  to  pro- 
duce a  certificate  from  the  Board  of  Health  showing  that 
they  have  passed  a  satisfactory  examination — before  the 
Board  of  Plumbing  Examiners — as  to  their  qualifications 
as  a  plumber,  the  number  receiving  licenses  is  about  the 
same  as  the  previous  year,  showing  that  very  few  had  to  go 
out  of  business  on  account  of  not  being  able  to  pass  an  ex- 
amination. 

The  most  serious  complaints  that  come  from  the  inspec- 
tors against  plumbers  is  that  of  putting  water  fixtures  in 
old  buildings  (such  as  baths,  closets,  etc.)  without  taking 
out  a  permit  for  same.  We  have  found  on  different  occa- 
sions that  such  fixtures  have  been  put  in  houses  without  any 
report  being  made  to  this  office.  They  are  usually  discov- 
ered by  accident  and  sometimes  not  until  after  they  have 
been  in  several  years,  when  it  is  almost  impossible  to  locate 
the  plumber  who  did  the  work,  as  the  occupant  (if  he  knows) 
does  not  care  to  expose  him,  as  he  has  been  receiving  a  ben- 
efit through  the  plumber's  negh^ct.  When  we  discover  a 
plumber  who  has  neglected  to  make  such  report,  he,  of 
course,  has  some  excuse  to  offer,  such  as  neglect  of  his  book- 
keeper to  take  out  permit,  or  else  claim  that  it  was  taken 
out  and  through  some  neglect  in  this  office  there  was  no 
account  made  of  it,  at  the  same  time  failing  to  produce  the 
permit,  which  would  look  as  though  he  was  the  only  one  at 
fault 

Our  rules  provide  that  a  failure  to  perform  work  in  ac- 
cordance with  them  shall  subject  the  plumber,  in  the  dis- 
cretion of  the  Board,  to  a  temporary  or  permanent  forfeiture 
of  his  license,  but  the  penalty  has  never  been  enforced;  such 
complaints  are  usually  against  the  larger  firms  and  they 
have  little  fear  of  their  license  being  revoked.  If  it  were 
possible  to  impose  a  fine  of  five  or  ten  dollars  for  the  first 
offense  and  have  the  amount  collected  before  granting  them 
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another  permit,  I  think  it  would  go  far  toward  bringing 
about  a  more  rigid  compliance  with  our  rules.  There  are 
undoubtedly  many  water  fixtures  in  the  city  to-day,  that 
have  been  put  in  old  houses,  that  are  not  on  the  assessment 
rolls  on  account  of  the  neglect  of  plumbers  in  not  taking  out 
permits  for  doing  such  work  and — if  the  Board  have  the 
authority  to  do  so— I  think  a  reasonable  fine  applied  in 
such  cases  would  have  a  beneficial  effect.  With  the  excep- 
tion of  the  foregoing,  the  plumbers  are  giving  us  very  little 
trouble  indeed,  as  a  large  majority  of  them  seem  to  have 
made  an  extra  effort  during  the  past  year  to  comply  with 
the  rules  governing  them,  and  were  it  not  for  a  few  careless 
ones,  there  would  be  very  little  occasion  for  the  censure  of 
any. 
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TABLE  8HOWING  THE  NUMBER  OP  SERVICE  CONNECTIONS 
IN  USE  JANUARY  1st,  1896. 


No.  IN 

Added 

Discon- 

Total 

Sizx  or  Connection. 

tinued 

January 

1804. 

in  1805. 

in  1896. 

1,  1806. 

86,821 

780 

54 

36,997 

1  " 

10,888 

606 

14 

11,480 

2 

137 

44 

181 

3   "  . 

115 

19 

134 

4  " 

90 

24 

114 

6  " 

5 

4 

9 

8  " 

2 

2 

10 

1 

1 

47,569 

1,427 

68 

48.918 

REPAIRING  LEAKS. 

Although  numerous  leaks  have  been  reported  during  the 
past  year,  none  of  them  have  been  of  a  very  serious  nature 
and  all  were  repaired  without  difficulty. 

The  force  in  this  department,  under  the  immediate  charge 
of  Foreman  Wallace,  have  performed  their  work  most  satis- 
factorily. It  requires  much  skill  at  times  to  repair  some 
of  the  leaks  they  come  in  contact  with,  and  only  men  that 
have  had  much  experience  in  that  line  of  work  are  able  to 
handle  them  successfully.  Eighty-three  leaks  were  repaired 
in  the  main  pipes  during  the  year.  Twenty-six  of  them 
were  caused  by  broken  pipes  and  fifty-seven  were  leaking 
joints.  Of  the  broken  pipes,  twelve  were  of  4-inch,  ten  of 
6-inch,  and  four  of  8-inch,  and  of  the  leaking  joints,  two 
were  in  the  3-inch,  fourteen  in  4-inch,  eighteen  6-inch,  three 
8-inch,  three  10-inch,  two  16-inch,  six  24-inch,  four  30-inch 
and  5  in  the  42-inch  pipe.  Fifty-five  gates  of  different  sizes 
were  found  leaking  and  repaired;  1,379  leaks  were  found  in 
service  pipes,  all  of  which  were  repaired  by  owner  of  prem- 
ises on  which  they  were  located.  Three  hundred  and  forty- 
five  complaints  of  "no  water"  were  investigated;  many  of 
them  were  caused  by  frost,  and  many  more  from  various 
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causes.  The  water  is  often  let  on  at  the  corporation  stop 
and  shut  off  in  the  cellar  in  new  and  vacant  houses,  and 
when  the  tenants  move  in  they  complain  of  "no  water"  with- 
out investigating  the  cause.  We  had  83  complaints  of  "bad 
water,"  all  of  which  were  remedied  by  opening  blow-off  gate 
and  flushing  the  main.  The  remedy  in  most  cases,  however, 
is  only  temporary,  as  when  they  are  on  "dead  ends"  the 
same  operation  has  to  be  repeated  quite  often.  In  fact,  we 
have  adopted  the  system  of  opening  all  such  gates  once 
each  month  and  by  doing  so  we  have  reduced  the  number  of 
such  complaints  very  materially.  The  total  number  of 
blow-off  gates  at  the  beginning  of  the  year  was  521 ;  since 
that  time  there  have  been  68  added,  and  30  discontinued, 
making  559  at  the  present  time.  This  includes  permanent 
and  "dead  end"  blow-offs.  The  "dead  ends"  in  the  main  por- 
tion of  the  city  are  gradually  being  done  away  with,  but 
new  ones  are  being  added  in  the  outskirts  where  it  is  im- 
possible to  avoid  making  them. 

There  are  many  new  connections  put  in  on  premises  where 
the  old  one  is  too  small,  and  where  this  is  done  we  require 
the  old  one  to  be  disconnected  (or  shut  off)  at  the  main,  so 
there  will  be  no  chance  of  it  leaking  in  the  future.  We 
have  much  trouble  at  times  in  enforcing  this  rule,  as  the 
expense  of  disconnecting  (where  it  is  some  distance  from 
the  new  connection,  as  is  often  the  case)  is  such  that  the 
owner  thinks  it  is  arbitrary  on  our  part  to  require  it 
shut  off  on  the  main,  claiming  that  it  will  answer  every 
purpose  to  shut  it  off  at  the  line  of  the  lot,  but  if  they  are 
allowed  to  remain  in  the  ground,  and  shut  off  at  the  lot 
line,  it  is  only  a  question  of  time  when  it  leaks,  and  then 
we  are  called  upon  to  repair  it.  Such  leaks  usually  break 
out  in  the  winter  time  when  they  art*  the  most  difficult  to 
locate,  as  the  water  often  works  along  in  the  ground  or 
uud*T  the  pavement  many  feet  before  coming  to  the  surface, 
anil  H  is  sometimes  very  difficult  indeed  to  find  the  source 
fmm  which  it  comes,  making  it  very  expensive,  as  it  nece* 
«ftnt*»H  taking  up  the  pavement  in  different  places,  which  is 
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an  injury  to  the  pavement  also.  We  have  had  much  trouble 
with  old  service  connections  that  have  been  abandoned  in 
years  past  and  allowed  to  remain  without  having  been  dis- 
connected at  the  main,  and  we  are  now  trying  to  prevent 
future  trouble  from  that  cause.  In  a  few  instances  where 
there  has  been  asphalt,  or  new  pavement  on  a  plank  founda- 
tion, making  it  very  expensive  to  open  it,  we  have  allowed 
the  old  connection  to  remain,  requiring  it  to  be  disconnected 
at  the  stop-box,  which  box  must  be  kept  in  place  so  that 
the  service  pipe  can  be  located  at  any  time. 

There  is  considerable  time  lost  by  the  men  in  this  depart- 
ment going  to  and  from  much  of  the  work  they  have  to  do. 
For  instance:  A  man  is  sent  to  the  extreme  limits  of  the 
city  (and  sometimes  beyond  the  limits,  as  there  is  much  pipe 
outside)  and  before  he  gets  to  the  point  sent,  something  else 
happens  that  requires  attention  in  the  same  locality,  and  it 
necessitates  sending  another  man  very  nearly  over  the  same 
route.  As  the  city  covers  so  much  territory  it  seems  to  be 
only  a  question  of  time  when  it  will  be  necessary  to  estab- 
lish small  sub-stations,  say  one  in  the  east,  one  west  and 
one  in  the  northern  portions  of  the  city,  where  the  men  can 
be  distributed,  and  attend  to  the  work  in  the  vicinity  of 
saic  stations,  thereby  saving  much  time  that  is  now  spent 
in  going  to  and  from  those  points. 

The  following  table  will  show  much  of  the  work  done 
in  this  department  during  the  last  year: 
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Attached  to  this  report  are  a  complete  list  of  tools  on 
hand  and  an  itemized  account  of  material  in  stock  in  the 
Meter,  Service  Cock  and  Repairing  Leaks  Departments  on 
the  31st  day  of  December,  1895. 

In  closing,  I  beg  to  thank  your  honorable  body,  and  the 
General  Superintendent,  for  the  very  considerate  treatment 
extended  me  on  all  occasions.  Also  to  the  heads  of  the 
different  departments  of  the  Works  I  am  indebted  for  many 
courtesies  for  which  I  herewith  tender  my  sincerest  thanks. 

All  of  which  is  respectfully  submitted. 

T.  R.  PUTNAM, 
Supt.  Meters  and  Inspection*. 


REPORT  OF  CHIEF  ENGINEER  AT  PUMPING  WORKS. 


Detroit,  January  1,  1896. 

To  the  Board  of  Water  Oommimoneri  : 

Gentlemen — I  have  the  honor  to  submit  the  Engineer's 
report  for  the  year  1895. 

The  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 


YEAR. 


1868. 

1858. 

1854. 

1855. 

1856. 

1857. 

1858. 

1859. 

1800. 

1861 

1869. 

1868 

1864.. 

1865 

1866.. 

1867.. 

1868.. 

I860.. 

1870.. 

1871. 

1878.. 

1878.. 

1874.. 

1875.. 

187G.. 

1877.. 

187M.. 

1879.. 

1KH0 

1H81.. 

18M8.. 

1HHS.. 

18K4.. 

18*5. . 

1KH*.. 

11*7.. 

18**.. 

1K*9.. 

1890.. 

1*91.. 

189*  . 

ihws.. 

1MV4  . 
1H95.. 


ALLONS  or  Wats* 

Cost  or  Ftkl 

Amuoi  Dailt 

PUMPSD. 

COKSUMED. 

Deutzbsd. 

646.411 

408,58 1.741 

18,129  87 

981.584 

3?0,tf63,l«8  | 

8,271  84 

1.080.806 

541,807  ,864 

3,825  81 

1.487.141 

692j94,*tt 

4,017  44 

1.896.881 

097,l9rt.5H 

8,998  80 

1.909.887 

8,655  80 

1.987.871 

7^,118,611 

8.194  15 

2.148.774 

4.196  81 

8.3K3.5t«> 

4.414  07 

8,468,401 

994, 945,  *W 

8.150  95 

8.725.871 

],ilSf,,7VN  043 

4,670  M6 

8.887.>«1 

1*01 9.990 JSt 

7.647  68 

2,  "SO.  071 

l,049tM€.!*7 

7,874  89 

2.875,881 

9.849  16 

8.277.581 

Mtt.asft.ssu 

10,181  88 

8.905,576 

i,6aa.54M8& 

11.879  88 

4,507.943 

11.247  98 

4.511.809 

18.718  78 

5.118.491 

2.*i\15«.005 

14.681  05 

6.801.788 

17.786  86 

7.601.  *m 

sri9*S9fit046 

80.888  SO 

8,718,788 

80,481  71 

9.013.850 

4.807,  454,9«t* 

21.898  96 

11.587.878 

4        ]M .170 

19.882  89 

11.107.491 

4,tl8.68MV0 

17.488  72 

11,548.188 

4,.,*«.V74a,aao 

10,948  88 

ll.90t.14l 

5,1 29. 5W  HO 

11.219  51 

1  14.058.68t 

5.  »*.  965,810 

18,278  CO 

1                15. 178.03! 

6,  SH,  i/T  .W* 

16,556  68 

17.986.877 

»»,£«|.<ii.>.;42 

18.156  16 

1  17.261.440 

16.495  99 

80.817.884 

19.877  07 

1  88.858.044 

9.970.829.580 

81.841  48 

87.817.841 

10  576.571.254 

811.3*7  84 

8P.9Ttd.90T 

18,168,KV9.N<8 

S5.«ttt  88 

8*079.186 

11.880.  186.670 

89.568  66 

88.897. 716 

12*75.  184.453 

84.418  81 

1                85.974  *•« 

12. 120. 9 14.582 

31.882  40 

88,809,067 

12.057.261.23ft 

3M.*2«  86 

,  S8.KS3.588 

12.  476.  M  2. 4*2 

31.081  40 

1  S4.lt8.481 

1S.K77.II77.UW 

87.479  98 

86.061.  H56 

18.649.779.606 

29  283  47 

87.896.656 

14  69*.  451.954 

81.095  00 

40.861.7S1 
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The  following  tables  show  in  detail  the  work  done  by 
each  engine  each  month  of  the  year: 


ENGINE  No.  1. 


MONTHS. 

Time 

H. 

run. 

M. 

Revolu- 
tions. 

Gallons 

Water. 

678 

881,806 

686,607.378 



July  

September — 
November  

96 

68 
686 
870 
668 
868 

47 
480 
676 
671 

'46 
66 
56 

'to' 
10 

'80 
20 

68,688 
100,319 
848,865 
288,861 
846,926 
158.808 

29.867 
232,884 
826.117 
892,269 

8,609,279 

68,987.980 
118,609.786 
485.178,570 
242,450,838 
896,268,900 
185,286,120 

88.785.642 
888,788,790 
366,923,880 
463,818,104 

4,840 

8,164,874,938 

ENGINE  No.  2. 

March  

May  

July  

September.... 
October  

December  

168 
466 
480 
898 
618 
887 
201 
876 
669 
120 
208 
192 

'20* 

06* 
06 
15 
25 
15 

26 

96,429 
806,091 
289,128 
883,847 
861,781 
198,062 
127,675 
220,052 
827,128 

70,238 
124,664 
114,735 

2,459,819 

165,066.284 
467,600,852 
404,907,864 
274,429,776 
675,577,336 
277,996,072 
165,482,912 
260.198,586 
440.480,160 
108,704,712 
165,586.784 
160,630,128 

4,114 

8,486,598,866 

ENGINE  No.  3. 

April  

May  

July  

September .... 

662 
744 

780 
168 
480 
626 
373 
694 
672 

*80' 
80 

851,006 
4*4,595 
404,750 
103,115 
296,658 
810.920 
212,386 
362,040 
875,207 

681,810,800 
782,271,000 
728,650,000 
185,607,000 
588,975,400 
559,656,000 
884,294,800 
683,672,000 
675,872,600 

4,830 

2,840,672 

5,113,209,600 

ENGINE  No.  4. 

March  

647 

893 
168 

85 
45 

877,460 
484,142 
178,060 

531,806.100 
832.961,470 
139,777,100 

May  

July  

September  ... 

846 
310 
592 
144 

05 
15 
05 

892,390 
300,237 
559,803 
140,691 

308,026.150 
235,686,046 
439,445,856 
110,442,435 

November .... 

648 
624 

656,233 
572,600 

436,648,906 
449,491,000 

Total  

3,868 

46 
30 

3.801,616 

2.984,268,560 

Aggregate..  117,163 

11,711,386  |  14,698,451,964 

Total  consumption  of  oil, 
1,929,142  gallons. 

Total  cost  $82,095.00 
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Fuel  oil  consumed  $82,095  00 

Salaries— Engineers  and  firemen   16,626  57 

Consulting  engineer   1,140  00 

Coal  for  pumping  oil   66  47 

Printing  and  stationery   18  29 

Material— Rags,  waste,  polish,  etc   158  61 

Material— Valves,  gaskets,  etc   327  49 

Repairs— Boilers  and  machinery   612  75 

Lubricants   484  97 

Horse  farrier    8  00 

Harness  and  repairs   2  85 

Street  car  tickets   10  00 

Expenses  on  electric  light   66  17 

Ice   37  04 

Commutator    35  00 

Boiler  inspection  *   54  50 

Demurrage   2  00 

Frames   23  00 

Freight  and  telegrams   4  36 


$51,772  07 

Cost  of  fuel  per  million  gallons  pumped  has  been  $2.18%,  and 
per  million  gallons  pumped  100  feet  high  $1.93.  Engines  Nos.  1 
and  2  were  run  a  good  part  of  the  year  with  pumps  single  acting. 

In  figuring  the  cost  there  has  not  been  any  deduction  for 
heating  or  lighting. 

The  tables  show  that  the  water  pumped  during  the  year 
was  14,698,451,954  gallons.  The  total  expense  for  pump- 
ing water  was  $51,772.07,  making  the  cost  per  million  gal- 
lons, $3.52,  which  is  a  good  showing  considering  the  in- 
creased pressure  pumped  against  and  also  the  increased 
price  of  fuel.  The  average  head  pumped  against  has  been 
116.9  feet,  while  last  year  it  was  only  108.4  feet.  In  fact,  if 
the  price  of  fuel  had  remained  the  same  as  in  1894,  the  cost 
per  million  gallons  pumped  100  feet  high  would  have  been 
only  $1.77f ,  while  in  1894  it  was  $2.06.  There  has  therefore 
been  a  gain  at  the  engines  of  nearly  16  per  cent 

In  the  last  report  I  recommended  the  shutting  off  of  the 
stand-pipe,  so  we  would  be  able  to  get  additional  pressure, 
which  was  badly  needed;  it  was  in  the  first  part  of  June 
when  the  experiment  was  tried,  and  it  has  proved  to  be 
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more  than  what  we  expected,  for  we  are  able  to  run  the 
engines  slower  than  before,  when  wanted,  and  we  find  that 
one  will  not  interfere  with  the  other  as  much  as  before. 
As  we  have  made  some  changes  in  our  pumping  engines, 
it  will  be  of  no  little  interest  to  describe  them,  as  follows: 

The  changes  in  the  water  ends  of  Engines  Nos.  1  and  2 
were  made  so  we  might  be  able  to  work  our  pumps  single 
or  double-acting  as  the  case  required,  without  stopping. 
By  referring  to  gates  marked  A  B  B,  on  page  92,  it  will  be 
seen  that  by  opening  them,  the  vacuum  in  the  upper  half 
of  both  pumps  will  be  destroyed,  thereby  working  the  pumps 
single-acting,  the  gates  B  B  opening  into  the  air  and  A  being 
on  a  by  pass  between  the  two  pumps.  This  change  has 
also  been  supplemented  by  changing  the  Stevens  cut-off  on 
the  high  pressure  cylinder  for  the  Sickles  cut-off,  and  the 
effects  of  these  changes  on  the  steam  consumption  is  shown 
by  the  indicator  cards  on  page  95,  and  by  the  following 
comparative  table  for  Engine  No.  2: 

FULL  CAPACITY. 

Old  Way.  Nm»  Way. 

October  1,  1805.  1  February  «,  1HB8. 

Revolution*  per  minute..  14'   19 

Initial  pressure   60     lbs.  '   59|  lb*. 

M.  E  P.— High,48.2  lbs. ;  low.  12.4  "    ...  .High,  87.0  lbs.;  low.  10.8  " 

Vacuum   11J      *'    11J 

L  H.  P.  —  High,  248.06;  '  High,  262.96;  low, 259. 09.. 522.06 

low,  285.5    478.56 

Steam  per  I.  H.  P  18.09  •«  !  14.88  ■• 

Gain  I   17f  per  cent. 

HALF  CAP  AC  ITT. 


Old  Way. 
Jul/  80.  180ft. 
Revolutions  per  minute..  12 

Initial  pressure  41  lbs. 

M.E.P.— High,  22.8  lbs.;  low, 5.9 

Vacuum   11  *' 

I.  II .  P.— High,  158.48; 

low,  141.53  800.01 

Steam  per  I.  H.  P   17.88  ,§ 

Gain  


JV<nr  Way. 
February  I&.  1M. 

 *. . .  10 

 56  lb* 

..High,  20.7  lbs.,  low,   4.9  •' 

  19 

High,  129.6;  low,  97.98.. 990  58 


...  14.71 
.17*  pero 
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Pop  the  case  of  "full  capacity"  the  only  difference  in  the 
conditions  was  that  the  old  way  card  was  taken  with  the 
engine  running  under  throttle,  which  was  necessary  at  times 
with  the  Stevens  cut-off,  and  the  new  way  card  was  taken 
with  the  Sickles  cut-off,  and  the  throttle  wide  open. 

In  the  case  of  "half  capacity"  in  addition  to  this  differ- 
ence there  was  a  difference  in  the  water  ends  of  the  pumps. 
The  old  way  was  to  stop  the  engine,  close  the  inlet  gate, 
pump  out  the  well,  take  the  covers  off  the  suction  boxes 
and  the  man-hole  of  one  pump,  when  we  would  be  ready  to 
open  the  inlet  gate  and  start  the  engine  again,  all  of  which 
would  take  considerable  time,  and  when  running,  one  pump 
would  be  working  double-acting  and  the  other  plunger 
would  be  working  as  an  idler,  churning  the  water. 

All  data  except  the  number  of  revolutions  was  obtained 
from  the  indicator  cards. 

While  these  cards,  as  shown,  indicate  a  gain  of  17|  per 
cent  for  the  new  way  running  full  capacity  and  17$  per  cent 
running  half  capacity,  it  is  not  to  be  expected  that  when  all 
the  conditions  are  taken  into  account,  which  must  be  con- 
stant under  both  ways  of  working,  and  the  additional  loss 
from  condensation  with  the  greater  expansion,  these  per- 
centages can  be  maintained. 

But  the  figures  certainly  show  that  these  engines  are 
more  economical  of  steam  under  the  new  arrangement  than 
they  were  formerly  and  that  our  improvements  have  con- 
tributed to  the  economy  of  operation  in  other  ways  than 
by  reducing  the  quantity  of  water  pumped;  it  is  to  be  borne 
in  mind  that  these  cards  represent  in  no  sense  test  condi- 
tions and  that  they  may  be  improved  in  the  near  future. 

All  of  the  engines  are  in  good  condition,  but  Engine  No. 
3  is  yet  to  be  changed  as  Nos.  1  and  2  have  been.  With  all 
engines  changed,  and  our  new  boilers,  which  will  enable  us 
to  carry  a  higher  pressure  of  steam,  we  expect  the  benefit 
will  be  considerable. 

Engine  No.  4,  built  by  the  E.  P.  Allis  Co.,  of  Milwaukee, 
had  its  final  test  beginning  June  21  and  ending  the  27th. 
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The  official  duty  of  the  engine  as  reported  by  Mr.  George  H. 
Barrus,  of  Boston,  was  142,366,443  foot  pounds  per  1,000 
pounds  dry  steam  for  the  six-day  run,  and  for  a  30-day  run 
he  figured  that  the  coal  duty  would  be  127,000,000  foot 
pounds;  the  engine  was  at  the  time  running  at  its  rated 
capacity  of  24,000,000  gallons  and  did  its  work  nicely. 

The  work  of  this  engine  under  every  day  conditions  is 
also  highly  satisfactory.  From  a  comparison  of  the  yearly 
records  for  the  two  years  past  with  those  of  the  last  month, 
when  the  oil  supplied  to  the  engines  has  been  measured 
separately,  the  following  approximate  results  have  been 
obtained  of  the  performance  of  this  engine  and  the  remodeled 
old  engines: 

Average  cost  of  pumping  per  million  gallons  100  feet  high: 


With  old  engines  1895  (corrected  for  heating,  etc.)  $1  93 

With  Engine  No.  4   1  32 

Gain  with  No.  4  Sl%* 

With  old  engines,  1894  (no  correction  for  heating,  etc.)  $2  20 

With  old  engines,  1895  (no  correction  for  heating,  etc.)  $2  02 

Gain  with  remodeled  engines,  about   9$ 

All  figured  at  cost  of  fuel  for  1895. 


The  correction  for  heating  and  lighting  is  made  because 
all  the  steam  so  used  is  taken  from  the  boilers  supplying 
the  old  engines  and  all  the  fuel  so  consumed  is  therefore 
charged  to  them  by  the  uncorrected  report  of  the  measured 
oil  burned.  The  average  speed  of  Engine  No.  4  for  the 
period  of  the  above  determination  of  cost  was  only  about 
three-fourths  of  contract  speed. 

The  boilers'  are  in  fair  condition,  although  but  minor  re- 
pairs have  been  made  on  them  this  year,  but  the  four  in 
the  east  room  will  need  some  slight  repairs  soon. 

The  engine  house  is  in  the  same  condition  as  formerly, 
but  it  must  be  said  that  the  interior  is  more  comfortable 
since  the  introduction  of  the  heaters  and  in  appearance  it 
is  second  to  none. 

As  the  Commissioners  are  contemplating  using  coal  as 
fuel,  the  coal  sheds  and  scales  will  need  some  repairs. 

Kespectfully  submitted, 

URIAH  GOULD, 
Chief  Engineer  of  Pumping  Station. 
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Office  Of 
Geo.  H.  Barrus, 
95  Milk  St.,  Room  54. 

Boston,  July  24th,  1895. 

Board  of  Water  Commissioners,  City  of  Detroit,  Mich.,  and  The  Bdttxsrd 
P.  AUi$  Oo.t  Milwaukee,  Wis.  : 

Gentlemen — In  accordance  with  jour  joint  request  I  con- 
ducted a  six-days'  continuous  duty  trial  of  the  24,000,000 
gallon  pumping  engine  recently  erected  by  The  Edward  P. 
Allis  Company  at  the  Detroit  Water  Works,  beginning  at 
10  p.  m.,  June  21st,  1895,  and  ending  at  10  p.  m.,  June  27th, 
1895,  and  I  beg  to  submit  the  principal  result*  of  the  same 
as  follows: 

Duty  based  on  1,000  lbs.  of  dry  steam  ft.  It*.  142,3(10.443 

Number  of  gallons  of  water  pumped  Id  24  hours. .'  24,345,7:11 

I  have  estimated  from  these  results  the  corresponding  duty 
based  on  100  lbs.  of  best  anthracite  coal,  as  stipulated  in 
the  contract,  assuming  a  fair  degree  of  boiler  efficiency 
when  using  such  coal,  and  I  make  the  duty  for  a  24-hour 
test  134,104,023  ft.  lbs.,  and  for  a  30-day  test  127,398,S22 
ft.  lbs.,  both  of  which  are  in  excess  of  the  quantities  guaran- 
teed by  the  builders. 

A  detailed  report  of  the  trial  is  presented  in  the  accom- 
panying pages.    I  am, 

Faithfully  yours, 

(Signed)      GEO.  H.  HARRI  S 

Copy. 

ABSTRACT  OF  REPORT. 
NATURES  OP*  GUARANTEE, 

In  the  contract  made  between  the  City  of  Detroit  and  the 
Edward  P.  Allis  Company  for  this  engine,  the  requirement* 
in  the  matter  of  capacity  wen*  to  the  effect  that  the  engine 
should  pump  24,000,000  gallons  of  water  in  24  hours,  against 
a  head  varying  from  110  feet  to  135  feet,  with  a  piston  speed 
of  215  feet  per  minute,  or  21. J  revolutions  per  minute.  The 
duty  requirements  wen*  that  on  a  24-hour  test  the  engine 
should  give  a  duty  of  130,000,<MM)  foot-pound*  for  100  pounds 
of  best  anthracite  coal,  and  on  a  30  days*  continuous  test, 
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with  steam  at  125  pounds  pressure  and  a  head  of  120  feet, 
it  should  give  a  duty  of  120,000,000  foot  pounds. 

Considering  that  the  fuel  used  at  the  present  time,  and 
likely  to  be  used  in  the  future,  is  fuel  oil  and  not  anthracite 
coal,  it  seemed  inexpedient  to  make  the  duty  trial  under  the 
conditions  strictly  imposed  by  the  contract.  It  was  there- 
fore mutually  agreed  between  the  Water  Commissioners  and 
the  builders  that  the  test  should  be  made  under  the  present 
working  conditions  of  the  plant,  and  that  its  duration  be 
limited  to  six  days,  the  principal  object  in  view  being  the  de- 
termination of  the  general  performance  of  the  engine  in 
the  matter  of  economy  and  capacity.  From  the  results  thus 
obtained  it  was  decided  to  estimate  the  duty  realized  under 
the  specific  terms  required  by  the  contract. 

DESCRIPTION  OF  PLANT. 

The  plant  a«  a  whole  embraces  the  engine,  which  is  of 
the  vertical  triple-expansion  flywheel  type,  and  a  battery  of 
four  horizontal  return-tubular  boilers.  With  the  exception 
of  the  oil-burning  apparatus,  the  plant  was  furnished  com- 
plete by  the  Edward  P.  Allis  Company.  It  is  operated  in- 
dependently of  the  remaining  machinery  at  the  water-works, 
although  the  water  is  discharged  into  the  common  system. 
The  boilers  are  operated  with  oil  obtained  from  the  Ohio 
fields,  the  so-called  Reed  burner  being  employed. 

The  supply  of  water  for  the  engine  is  drawn  from  a  pump 
well  in  the  yard  some  20  feet  distant  from  the  engine-house, 
and  it  discharges  into  the  same  force  main  which  carries 
the  water  from  the  other  engines  to  the  city  service.  The 
system  here  used  is  that  of  direct  pumping,  and  the  speed 
of  the  pumps  requires  to  be  varied  according  to  the  demand. 
Moreover,  it  is  necessary,  owing  to  the  arrangement  of  the 
mains  and  the  exigencies  of  the  service,  to  maintain  a  higher 
pressure  during  the  day  runs  when  the  demand  is  at  a  maxi- 
mum, than  during  the  night  runs  when  the  demand  is  re- 
duced. The  changes  of  speed  which  are  necessitated  by 
these  conditions  are  made  by  the  attendants  of  the  pumping 
station,  who  are  constantly  on  watch  for  this  purpose.  In 
conducting  the  duty  trial,  it  was  necessary  to  conform  to 
these  circumstances,  and  consequently  the  conditions  as  to 
water  pressure,  regularity  of  speed,  and  other  details  of 
the  work  which  bear  upon  them,  could  not  be  maintained 
throughout  the  trial  at  fixed  points. 
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The  engine  is  similar  in  general  features  to  the  ^Ulis  en- 
gine at  the  Milwaukee  Water  Works,  which  is  fully  described 
on  p.  321,  Vol.  XV.,  of  the  Transactions  of  the  American 
Society  of  Mechanical  Engineers. 

The  boilers  are  of  the  usual  form  of  the  horizontal  return- 
tubular  type,  fitted  with  steam  domes.  The  brick  setting 
differs  from  the  ordinary  arrangement  owing  to  the  provi- 
sions for  oil  burning.  The  grates  are  covered  with  brick 
tiling  and  sand,  which  is  laid  over  the  whole  surface  with 
the  exception  of  a  strip  at  the  front  4  inches  in  width.  Be- 
neath  the  grate  the  space  is  divided  by  means  of  additional 
tiling  placed  nearly  horizontally,  and  the  air  for  combustion 
is  made  to  pass  first  to  the  rear  end  of  the  ashpit  and  then 
forward  above  the  tiling  and  beneath  the  grate  before  en- 
tering the  4-inch  opening  at  the  front  end*  By  this  arrange- 
ment the  air  is  somewhat  heated  before  its  supply  to  the 
furnace,  and  its  quantity  is  reduced  so  as  to  prevent  unneces- 
sary excess.  At  the  rear  end  of  the  boiler  is  a  hanging 
bridge  wall,  and  the  products  of  combustion  are  forced  to 
take  a  detour  beneath  it  before  entering  the  tubes  at  the 
rear  end.  One  burner  is  provided  for  each  boiler.  The 
burner  consists  essentially  of  an  injector  operated  by  steam, 
the  oil  being  supplied  to  the  outside  of  the  steam  jet.  Both 
the  oil  and  the  steam  are  regulated  by  valves.  For  the  pur- 
poses  of  the  test  the  supply  of  steam  for  the  burners  wan 
taken  from  the  other  boilers  of  the  pumping  station.  The 
steam  pressure  is  regulated  by  adjusting  the  burners.  Dur- 
ing the  trial  it  was  maintained  at  practically  a  constant 
point. 

THE  DUTY  TRIAL*. 

The  duty  trial  embraced  a  complete  performance  test  of 
the  plant,  all  of  the  required  data  for  such  a  test  being 
obtained  excepting  the  quantity  of  water  actually  discharged 
by  the  pumps.  With  the  system  of  distribution  here  in  use 
it  was  inexpedient,  if  not  ini|M>ssible,  to  measure  the  water 
actually  pumped,  except  by  reference  to  plunger  displace- 
ment, and  this  was  the  method  adopted.  The  amount  of 
slip  in  pumps  of  this  design  is  extremely  small  <  probably  not 
over  1  per  cent),  and  the  quantity  computed  from  plunger 
displacement  may  be  relied  upon  for  all  practical  purpuaes 
as  the  actual  amount  delivered. 

In  general,  the  methods  followed  were  in  accordance  with 
the  recommendations  of  the  Duty  Trial  Committee  of  the 
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A.  S.  M.  E.  A  preliminary  test  was  run  under  the  working 
conditions  of  the  plant,  and  during  this  test,  which  lasted 
six  hours,  the  working  temperature  of  the  feed  water  was 
-determined.  On  the  conclusion  of  this  run  the  jacket  water 
was  turned  to  waste,  and  the  main  duty  trial  was  started. 
All  steam  and  water  connections  not  concerned  in  the  work 
of  the  test  were  first  blanked  off.  The  formal  trial  com- 
menced at  10  p.  m.  June  21,  and  continued  without  inter- 
ruption and  without  stopping  the  engine  until  10  p.  m., 
June  27,  or  exactly  144  hours.  Leakage  of  water  and  steam 
into  the  two  boilers  not  in  use,  and  leakage  of  the  blow-off 
cocks,  was  collected  from  the  main  blow-off  pipe,  and  its 
quantity  deducted  from  the  feed  water  as  measured.  Other 
accidental  leakages  which  occurred  were  measured  or  esti- 
mated, and  properly  allowed  for. 

During  the  progress  of  the  trial  the  quantity  of  feed 
water  was  determined  for  the  whole  period  of  six  days. 
Observations  of  the  principal  instruments,  embracing  steam 
gauge,  water  gauge,  revolution  counter,  and  readings  re- 
ferring to  them,  together  with  some  of  the  other  instru- 
ments, were  made  every  15  minutes  during  the  whole  trial. 
The  quantity  of  oil  consumed  was  determined  by  weight 
for  the  first  three  days,  and  by  meter  for  the  last  three  days. 
The  quantity  of  jacket  water  was  determined  by  weight 
for  the  last  three  days  of  the  test.  The  calorimeter  show- 
ing the  quality  of  the  steam  was  operated  for  a  period  of 
two  hours  once  in  every  eight  hours  during  the  whole  run. 
Indicator  diagrams  were  taken  from  the  steam  cylinders 
every  hour.  Diagrams  were  also  taken  from  the  high  pres- 
sure pump  cylinder  nearly  every  hour  during  the  day  runs, 
and  at  the  same  time  from  either  one  or  the  other  of  the 
two  remaining  pump  cylinders.  Observations  of  the  re- 
maining instruments  were  made  at  intervals  of  half  an  hour, 
and,  in  some  cases,  one  hour,  during  the  trial. 

Further  particulars  as  to  the  instrument  and  apparatus 
tised,  their  location,  and  the  method  of  obtaining  data,  are 
given  in  the  full  report. 

Results. — The  principal  data  and  results  of  the  trial  are 
given  in  the  following  tables,  the  first  of  which  relates  to 
the  duty  and  capacity  for  the  whole  six  days'  run.  Table 
No.  2  refers  to  the  work  of  the  steam  cylinders  &nd  gives 
the  principal  measurements  arid  results  obtained  from  the 
indicator  diagrams.    Table  No.  3  relates  to  the  friction  of 
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the  engine  and  the  consumption  of  steam  by  the  jackets. 
Table  No.  4  gives  the  data  and  evaporative  results  obtained 
from  the  boilers. 

Following  the  tables  are  copies  of  representative  diagrams 
and  a  combined  diagram,  as  already  noted,  together  with  a 
chart  giving  the  number  of  revolutions  for  each  hour  dur- 
ing the  whole  trial,  and  the  pressure  in  the  force  main. 

The  estimate  of  duty  given  by  100  pounds  of  best  anthra- 
cite coal  on  a  24-hour  test  is  based  on  the  assumption  that 
such  coal  has  a  calorific  value  of  13,787  British  thermal 
units  per  pound  of  coal,  and  that  the  boilers  on  such  a  test 
give  an  efficiency  of  75  per  cent,  or  in  other  words,  that  they 
utilize  10,341  heat  units  per  pound  of  coal,  which  corres- 
ponds to  an  evaporation  of  10.71  pounds  of  water  from  and 
at  212  degrees.  The  calorific  value  of  best  anthracite  coal 
here  given  is  the  mean  of  two  of  the  best  results  which  the 
writer  has  obtained  from  such  coal  by  the  use  of  his  coal 
calorimeter.  The  efficiency  given  is  not  the  best  that  can 
be  obtained  from  anthracite  coal,  but  it  seems  to  be  a  fair 
percentage  to  be  used  for  the  purpose  in  view.  It  is  not 
uncommon  for  boilers  of  this  class  to  attain  an  efficiency 
of  80  per  cent 

The  estimate  of  duty  given  by  100  pounds  of  coal  for  a 
30  days'  test  is  based  on  the  assumption  that  the  duty 
would  fall  5  per  cent  below  that  realized  on  a  24-hour  test. 
This  difference  is  ample  to  cover  all  the  necessary  losses 
due  to  cleaning  fires,  blowing  off,  and  other  exigencies  of  a 
prolonged  working  trial. 

The  results  obtained  on  this  trial  will  naturally  be  com- 
pared with  those  of  the  celebrated  Milwaukee  test  on  an 
engine  which,  in  respect  to  the  steam  cylinders,  is  almost 
an  exact  duplicate.  The  engine  at  Milwaukee  gave  a  duty 
based  on  1,000  pounds  of  feed  water  of  152,448,000  foot 
pounds,  and  the  consumption  of  dry  steam  per  indicated 
horse-power  j>er  hour  was  11.G78  pounds.  The  economy 
realized  on  the  Detroit  engine  falls  some  7  per  cent  below 
that  indicate  by  these  figures.  A  comparison  of  the 
records  of  the  two  tests  shows  unmistakably  the  principal 
reasons  for  this  difference.  The  most  important  of  these 
is  the  difference  in  the  vacuum  in  the  condenser  on  the  two 
trials.  That  at  Milwaukee  was  13.8  pounds,  the  tempera- 
ture of  the  injection  water  being  34  degrees,  while  that  at 
Detroit  was  12.4  (K)unds,  or  1.4  pounds  less,  the  tcini*rm- 
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ture  of  the  water  here  being  71  degrees.  The  reduced 
vacuum  counts  heavily  against  the  work  done  by  the  low- 
pressure  cylinder,  being  in  this  case  nearly  20  per  cent  of 
the  mean  effective  pressure  shown  by  the  low-pressure 
diagrams,  and  about  7  per  cent  of  the  total  mean  pressure 
referred  to  the  low-pressure  cylinder.  In  the  Detroit  en- 
gine, owing  to  less  water  pressure,  the  pumps  were  of  larger 
diameter  than  those  at  Milwaukee,  and  consequently  the 
friction  of  the  engine  was  increased.  According  to  the 
records  the  friction  of  the  Milwaukee  engine  was  9.2  per 
cent,  while  that  of  the  Detroit  engine  was  10.2  per  cent 
Furthermore,  the  Milwaukee  engine  delivered  the  water 
into  a  reservoir,  and  the  work  of  the  engine  was  performed 
under  nearly  constant  conditions  of  water  pressure  and 
speed.  In  the  case  of  the  Detroit  engine  the  head  varied 
from  115  feet  to  136  feet,  while  the  engine  was  proportioned 
to  give  the  best  economy  at  120  feet  head.  This,  so  far  as 
it  acted,  was  unfavorable  to  the  engine. 

It  is  probable  that  if  the  Detroit  test  had  been  made  in 
the  winter,  as  was  that  at  Milwaukee,  so  as  to  secure  the 
advantage  of  cold  injection  water,  the  vacuum  in  the  con- 
denser would  have  been  equal  to  that  obtained  at  Milwau- 
kee, and  the  duty  would  have  been  correspondingly  in- 
creased. 


TABLE  NO.  1— MAIN  DUTY  TRIAL. 
JUNE  21  TO  JUNE  27,  1895. 


DIMENSIONS. 

1.  Number  of  water  plungers   3 

2.  Diameter  of  each  plunger  ins.  36 

3.  Stroke  of  each  plunger  ft.  5 

4.  Area  of  each  plunger  sq.  ins.  1,010.87 

TEMPERATURES. 

5.  Temperature  of  water  in  pump  well  degs.  71.3 


6.  Temperature  of  feed  water  supplied  to  boilers,  degs.  124.3 

FEED  WATER. 

7.  Total  weight  of  feed  water  supplied  to  boilers,  lbs.  1,058,879 


PRESSURES. 

8.  Boiler  pressure  by  steam  pipe  gauge  lbs.  125.2 

9.  Total  head  expressed  in  feet  ft.  123.5 

10.  Total  head  expressed  in  pounds  lbs.  53.438 

MISCELLANEOUS  DATA. 

11.  Duration  of  trial  hrs.  144 

12.  Total  number  of  revolutions  during  trial   184,172 

13.  Percentage  of  moisture  in  the  steam  per  cent.  0.32 
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DUTY  AND  CAPACITY. 

14.  Duty  baaed  on  1,000  pounds  of  feed  water. .  .ft.  lbs.  141.910,871 

15.  Duty  based  on  1,000  pounds  of  dry  steam           "  142.386,443 

16.  Duty  based  on  1,000,000  heat  units   129.681.S71 

17.  Estimated  duty  based  on  100  pounds  best  anthracite 

coal  for  a  24-hour  test  ft  lbs.  134.101,023 

IS.  Estimated  duty  based  on  100  pounds  best  anthracite 

coal  for  a  30  days*  test  ft.  lbs.  127.3P8.822 

19.  Capacity  or  number  of  gallons  of  water  discharged 

in  24  hours  gals.  24  345.721 

TABLE  NO.  2.  -DATA  AND  RESULTS  PERTAINING  Tf )  STEAM 
CYLINDERS. 

JUNE  21  TO  JUNE  24,  1895. 
DIMENSIONS. 

1.  Diameter  of  high-pressure  cylinder  ins.  28 

2.  Diameter  of  intermediate  cylinder  ins.  48 

3.  Diameter  of  low-pressure  cylinder  Ins.  74 

4.  Diameter  of  piston-rods,  two  for  each  cylinder,  ins.  4 

5.  Length  of  the  stroke  feet  5 

6.  Clearance  of  high-pressure  cylinder  per  cent.  1.4 

7.  Clearance  of  Intermediate  cylinder  per  cent.  1.5 

8.  Clearance  of  low-pressure  cylinder  per  cent.  0.8 

9.  Ratio  of  volumes  1,  2.978,  7.108 

DATA  AND  RE8ULT8. 

10.  Duration   hrs.  72 

11.  Total  weight  of  feed  water  consumed  lbs.  518,811 

12.  Weight  of  feed  water  consumed  per  hour  lbs.  7,205.7 

13.  Dry  steam  consumed  per  hour  lbs.  7,182.7 

14.  Indicated  horse-power  developed  bv  hlgh-pressup" 

cylinder  IL  P.  191.3 

15.  Indicated  horse-power  developed  by  Intermediate 

cylinder  H.  P.  17fc04 

16.  Indicated  horse-power  rievelo|ied  bv  low-pressure 

cylinder   H.  p.  206.39 

17.  Indicated  horse-|x>wer  deve)o|>cd  by  whole  engine. 

 *  IT.  P.  573.73 

18.  Average  steam-pipe  pressure  lbs.  125.6 

19.  Average  pressure  in  first  receiver  lbs.  30.3 

20.  Average  pressure  In  second  receiver  lbs.  0.8 

21.  Average  vacuum  In  condenser  lbs.  12.4 

22.  Atmospheric  pressure  by  barometer  lbs.  14.7 

23.  Average  revolutions  per  minute   2099 

24.  Mean  effective  pressure,  high-pressure  cylinder,  lbs.  49.85 

25.  Mean  effective  pressure,  Intermediate  cylinder,  lbs.  15  4 

26.  Mean  effective  pressure,  low-pressure  cylinder,  lbs.  7.57 

27.  Dry  steam  cousuined  per  indicated  horse-power 

per  hour  lbs.  12.519 

*2S.  Dry  steam  consumed  per  Indicated  horse-power 

per  hour  by  Jackets  lbs.  1.59 

29.  Dry  steam  consumed  per  indicated  horse- power 

|M»r  hour,  exclusive  of  steam  used  bv  the  jackets 
 lbs.  10.929 

30.  British  thermal  units  consumed  jmt  Indicated  home- 

IM>wer  per  hour    13.699 

31.  British  thermal  units  consumed  per  indicated  horse- 

power per  minute    228JI 


BOAKD  OF  WATKK  COMMISSIONED.  105 


MEASUREMENTS  AND  COMPUTATIONS  BASED  ON  SIX  SETS  OP 
SAMPLE  DIAGRAMS.  h  p       ^  fcfc 

Qyl.  CylT  OyL 

32.  Pressures  in  steam  pipe  and  receiver,  lbs  1215 J  30.1  0,08 

33.  Initial  pressure  flhmv  rituiiisplierv.  .  It  is.  124.29  30,41  0.2O 

31  Cut-off  pressure  above  zero  lbs.  134.1  38.3  11.M 

35.  Release  pressure  above  zero..  11m.    44.73  1433  5,83 

3U  Compression  pressure  above  zero,  , .  .lbs.    46.8  15,76  2.93 

37,  Mean  effective  pressure   . ,    S(K0T  7,59 

38.  Back  pressure  at  mid-stroke  above  or 

below  atmosphere   lbs.  +29,44  ^>.019  -11.86 

30.  Proportion  of  forward  strike  completed 

at  cut-off  338  .362  A19 

40.  P  report  foil  of  forward  stroke  completed 

at  release  DM      .993  .  069 

41.  Proportion  of  backward  stroke  uncom- 

pleted at  compression   .012      .009  .013 

42.  Steam  accounted  for  at  cut-offs  lbs  9.484  9,53  9.45 

43.  Steam  accounted  for  at  release.  ,lbsf  9.96  9.97  9.01 

44.  Proportion  of  steam  consumed  exclusive; 

of  jacket  steam,  accounted  for  at  cut- 
off    868      ,872  .865 

45.  Proportion  of  steam  consumed  exclusive 

of  Jacket  steam,  accounted  for  at  re- 
lease  911      .912  .907 

TABLE  NO.  fc— MISCELLANEOUS  RESULTS. 
FRICTION. 

1,  In  d  lea  led  horse- power  developed  by  steam  cylinders 

during  the  flrst  three  days  IIP  573.73 

j  1  E  a  >i -ptiwi  r  i/umputeil  from  pressure  shown  by 
gauges  on  force  main  and  suction  main  during  fcfw 

tlrst  three  days    HP,  515.41 

3.  Power  absorbed  by  friction  of  engine  H.  IV  58.;t2 

4,  Percentage  of  friction.  , .  .per  cent.  10.2 

5*  Mean  effective  pressure  measured  from  pomp  dia- 
grams  .lbs,  57.05 

6.  Corresponding  head  shown  by  gauges  on  force  main 

and  so  e  t  Ion  main  ex  pressed  I  n  pou  n  d  s  lbs,  5  E 

7.  Loss  of  head  between  pump  cylinders  and  mains  ex- 

pressed in  pounds  lbs.  1.54 

Percentage  of  friction  between  pump  cylinders  a  ad 
mains  referred  to  power  developed  In  the  steam 

cylinders  per  cent,  2.5 

JACKET  BTEAftL 
9.  Total  weight  of  tvah-r  supplied  to  boilers  during  last 

three  days  uncorrected  for  moisture  In  steam,  .lbs.  540,09$ 

10,  Total  weight  of  water  drained  from  Jackets  during 

last  three  days   lbs.  68,755 

11,  Percentage  of  total  steam  condensed  in  jaekt  is. 

percent.  l-!7 

12,  Weight  of  steam  condensed  in  junkets  per  hour,  lbs.  954,9 

13,  Average  steam  pressure  in  low -pressure  Jacket  last 

three  days  lbs,  45.3 

14,  Average  steam  pressor--  in  low-pressure  jacket  for 

whole  trial    lbs.  411.1 
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15.  Weight  of  steam  condensed  per  hour  in  jackets  with 

engine  at  rest   lbs.  163.5 

TABLE  NO.  4.— DATA  AND  RESULTS  OF  BOILER  TE8T  WITH 
FUEL  OIL,  FIRST  THREE  DAYS. 

DIMENSIONS. 

1.  Number  of  boilers   2 

2.  Diameter  of  each  shell  ins.  62 

3.  Length  of  each  shell  between  heads  and  length  of 

tubes  "  ft  20 

4.  Number  of  tubes  4  Ins.  in  diameter,  each  boiler   49 

5.  Area  of  heating  surface,  two  boilers  sq.  ft.  2,304 

TOTAL  QUANTITIES. 

6.  Duration   hrs.  72 

7.  Weight  of  fuel  oil  consumed   40,164 

8.  Number  of  gallons  of  oil  consumed  gals.  +5.656.9 

•No  deduction  made  for  moisture.  It  is  assumed  that  the  steam 

leaving  the  boilers  was  dry. 

9.  Cost  of  oil  at  1.56  cents  per  gallon   $88.24 

10.  Weight  of  water  evaporated  (including  steam  used 

by  calorimeter)  lbs.  519.581 

HOURLY  QUANTITIES. 

11.  Weight  of  oil  consumed  per  hour  lbs.  557.8 

12.  Water  evaporated  per  hour  lbs.  7,216.5 

13.  Equivalent  evaporation  per  hour,  feed  100  degrees, 

pressure  70  pounds  lbs.  7,382.5 

14.  Horse-power  developed,  A.  S.  M.  E.  basin  of  30 

pounds   H.  P.  246.1 

15.  Equivalent  evaporation  per  square  foot  of  heating 

surface  per  hour  lbs.  3.2 

AVERAGES  OF  OBSERVATIONS,  ETC 

16.  Average   boiler  pressure   lbs.  126.2 

17.  Average  temperature  of  feed  water  degs.  85.3 

18.  Average  temperature  of  flue  gases  degs.  479.4 

19.  Average  draft  suction   In.  .37 

20.  Percentage  of  moisture  in  steam  at  engine,  per  cent.  0.32 

21.  Weather  and  outside  temperature   Fair,  warm. 

22.  Calorific  value  of  oil  per  pound  by  chemical  analysis 

B.  T.  U.  21,200 

RESULTS. 

23.  Water  evaporated  per  pound  of  oil  from  actual  tem- 

perature and  pressure   lbs.  12.934 

24.  Water  eva|»orated  per  pound  of  oil  from  temperature 

of  121  degreeH  lbs.  13.396 

25.  Equivalent  eva (Miration  per  pound  of  oil  from  and 

at  212  degrees  lbs.  1.Y21K 

26.  Efficiency   per  cent  60.3 

Note.  No  allowance  is  here  made  for  steam  used  by  the  burn- 
ers which  was  supplied  by  the  other  boilers.  As  elsewhere  noted, 
it  was  found  to  be  4^  per  cent,  of  the  quantity  used  by  the  engine. 
The  cost  of  oil  corrected  for  this  amount  becomes  92.22,  and  the 
evaporation  per  pound  of  oil  from  a  temperature  of  124.3  degrees^ 
12.82  pounds. 


REPORT  OF  THE  SUPERINTENDENT  OF  GROUNDS. 


To  the  Honorable  Board  of  Water  Gommiuionert  : 

Gentlemen — In  the  philosophy  of  life,  the  having  done 
our  full  duty  to-day,  ought  to  bring  contentment.  But  will 
it? 

In  these  later  days,  the  most  energetic  men  in  the  fields 
of  art  and  science  strive  to  reach  the  very  top  notch  of 
their  ambition,  and  then  are  not  entirely  satisfied,  and 
find  satisfaction  only  in  the  thought  that  Rome  was  not 
built  in  a  day. 

Detroit,  beautiful  as  she  is,  with  her  broad  avenues, 
beautiful  parks  and  boulevards,  magnificent  buildings,  en- 
dowed by  nature  with  beautiful  surroundings,  is  not  yet 
finished,  but  is  only  just  begun.  Thousands  of  years  hence, 
when  the  work  is  far  advanced,  perhaps  those  in  charge 
will  then  think  as  we  do  to-day,  there  yet  remains  much 
to  do. 

Considering  the  short  time  since  the  improvements  of 
the  Water  Works  Park  began,  I  think  we  should  be  well 
pleased  with  the  progress  made. 

The  thousands  of  visitors  from  other  parts  of  the  country 
join  with  our  own  citizens  in  expressing  themselves  as 
delighted  with  the  Park. 

The  improvements  now  under  way,  and  which  are  likely 
to  be  completed  before  next  season  is  far  advanced,  will,  in 
my  opinion,  add  more  to  the  beauty  of  the  Park  than  any 
former  improvement.  Taking  down  the  basin  fence  and 
filling  in  an  earth  embankment  between  the  basin  and  canal, 
in  place  of  the  old  dock,  will  have  telling  effect. 

The  planting  of  large  trees  in  the  southerly  part  of  the 
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Park  will  afford  much  needed  shade,  and  besides  give  age 
and  finish  to  what  was  a  short  time  ago  only  marsh  land. 

The  cutting  off  the  piling  and  lowering  all  timber  below 
the  water,  and  covering  about  seven  feet  of  the  slope  on  the 
west  canal  bank  with  cobble  stones  nicely  laid,  is  an  im- 
provement worthy  of  mention,  providing  Uncle  Sam  can 
be  persuaded  to  stop  the  drainage  of  the  Great  Lakes,  which 
is  continually  lowering  the  water  leveL 

Another  improvement  which  will  be  very  much  appre- 
ciated is  the  toilet  room  for  ladies. 

The  improvements  now  most  needed,  which  I  hope  your 
honorable  body  will  soon  order,  are  one  team  and  two  foot 
bridges  across  the  winding  canal.  Also  a  good  green- 
house, as  the  houses  we  now  have  are  propagating  houses, 
and  we  use  every  foot  of  them  for  growing  the  class  of 
plants  known  as  bedding  plants. 

If  we  had  a  properly  constructed  greenhouse  that  would 
be  ornamental  as  well  as  useful,  we  could  have  on  hand  a 
class  of  plants  we  now  have  no  room  for,  such  as  palms  and 
other  tropical  plants;  also  roses,  carnations,  etc.,  which 
would  be  an  attraction  all  the  year  through. 

I  am  glad  to  say  the  proper  earnings  of  the  Hurlbut  estate 
will  likely  be  sufficient  to  pay  the  ordinary  expenses  of  the 
Park,  so  that  whatever  pleasure  and  satisfaction  the  people 
get  from  the  Park  will  be  absolutely  free  of  cost  to  them. 
In  conclusion  would  say  our  stock  of  bedding  plants  is 
in  fine  condition  and  we  hope  to  make  a  floral  display  next 
season  that  will  be  satisfactory. 

I  enclose  an  inventory  of  the  movable  property  on  hand  in 
this  department  of  the  value  of  $1,400.05. 

Very  resj>ectfully, 

E.  A.  SCRIBNER, 

Supt.  Ground* 


REPORT  OF  THE  SUPERINTENDENT  OF  EXTENSIONS. 


Detroit,  Michigan,  January  2,  1896. 
lb  the  Board  of  Water  Commwioneri : 

Gentlemen — In  accordance  with  the  regulations  of  the 
Board  of  Water  Commissioners,  I  have  the  honor  of  present- 
ing to  you  my  annual  report,  relative  to  the  general  con- 
dition and  progress  of  the  work  in  this  department. 

It  will  be  seen  by  the  records  of  this  office  that  the  exten- 
sions of  the  year  just  closed  were  less  about  16  miles  than  for 
the  previous  year,  but  if  we  take  into  consideration  the  fact 
that  2f  miles  of  42-inch  main  have  been  laid  the  past  year, 
the  magnitude  of  this  work  as  compared  with  smaller  lines 
with  the  extra  labor  necessary  thereto,  greatly  compensates 
for  the  shortage  in  mileage. 

The  extensions  of  the  past  year  for  the  replacing  of  smaller 
lines  of  pipe  with  pipe  of  larger  size,  have  been  about  4 
miles  only,  or  about  one-third  of  the  length  for  the  year 
previous,  and  were  largely  recommendations  of  that  year, 
but  which  were  not  completed  until  the  past  season. 

At  the  close  of  the  year  1894,  quite  an  extensive  call  was 
made  upon  your  honorable  body  by  the  Park  and  Boulevard 
Commissioners,  for  an  extension  of  distribution  pipes  along 
the  boulevards;  the  call  covered  a  distance  of  about  3T^ 
miles.  The  desire  of  the  said  Board  was,  that  a  system  of 
pipeage  might  be  laid  to  which  hydrants  could  be  attached, 
and  set  about  600  feet  apart,  for  the  sprinkling  of  the  lawns 
and  driveways.  There  being  no  water-takers  along  these 
proposed  lines  to  be  laid,  it  became  necessary,  in  accord- 
ance with  the  regulations  of  your  honorable  body,  to  impose 
a  bonus,  which  should  cover  a  certain  per  cent  of  the  cost 
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as  an  inducement  to  lay  the  lines  of  pipe  as  called  for.  To 
meet  this  an  agreement  was  had,  that  all  common  labor 
necessary  for  the  excavating  and  back-filling  of  the  pipe 
trenches  should  be  furnished  by  that  body,  the  supervision 
and  pipe-laying,  including  all  pipe  and  materials  for  the 
laying  of  these  lines  should  be  met  by  your  honorable  body. 
This  agreement  being  satisfactory,  the  work  wa8  com- 
menced the  early  part  of  January  of  the  year  just  closed. 
In  meeting  this  call,  provision  was  made  by  the  Engineer- 
ing  Department  as  to  size  and  location  of  the  same  for 
future  use. 

In  addition  to  the  above,  2,844  feet  of  4-inch  pipe  was 
laid  for  the  said  Park  Board  for  the  connecting  of  their 
hydrants  along  the  entire  boulevards,  the  total  cost  of  which 
was  met  by  the  same. 

NEW  LINE  OF  42-INCH  FORCE  MAIN. 

The  past  year  has  witnessed  the  completion  of  this  third 
line  of  42-inch  main.  This  makes  the  third  main  of  this  size 
conveying  the  supply  of  water  to  the  city  from  the  pumping 
works,  making  a  combined  area  of  72|  inches  in  diameter 
or  a  daily  capacity  of  75,000,000  l\  H.  gallons.  This  would 
seem  a  sufficiency  for  some  time  to  come. 

Work  on  the  above  mentioned  main  was  commenced  about 
the  middle  of  April,  working  from  inside  of  the  grounds  of 
the  pumping  works  and  running  westerly  along  Jefferson 
avenue  to  Crane  avenue,  up  to  which  point  the  line  was 
completed,  and  from  this  point  the  gangs  wen*  taken  to  the 
westerly  end  of  the  line  at  Chaniplain  and  (Tiene  streets, 
commencing  operations  working  easterly  to  Crane  avenue. 

This  line  was  as  vigorously  prosecuted  as  opportunity 
would  permit.  The  section  of  the  line  from  inside  of  the 
pumping  works  grounds  and  along  Jefferson  to  Crane  ave- 
nues, and  from  this  |>oint  through  private  property  to  Iro- 
quois avenue,  a  distance  of  3,750  feet ;  the  trench  was  ex- 
cavated to  an  average  depth  of  14  feet.  The  reason  for  this 
excessive  depth  was  to  allow  this  section  of  the  line  to 
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pass  underneath  the  lower  or  No.  1  42-inch  force  main  and 
to  give  sufficient  clearance  for  basement  excavations,  should 
it  be  required  to  build  over  where  this  section  of  the  said 
main  lays. 

This  line  was  connected  to  the  30-inch  main  in  Chene 
street,  at  which  point  a  section  of  the  30-inch  main  was 
cut  out,  and  a  42x42-inch  Y  branch,  with  42x30  inch  re- 
ducers, and  a  30-inch  gate  was  inserted;  thence  from  this 
branch,  making  an  easy  radius  crossing  Ohamplain  street 
from  north  to  south,  the  lines  then  run  easterly  along  the 
south  side  of  the  roadway.  From  this  point  to  Baldwin 
avenue  the  street  is  paved  and  on  which  the  Fort  Wayne 
«&  Belle  Isle  Company  car  tracks  are  laid;  coupled  with  this 
the  contracted  width  of  the  street,  which  is  not  over  50  feet 
in  width,  made  quite  a  formidable  obstacle  in  our  way  while 
at  work  on  this  line,  the  traffic  of  the  road  being  kept  open. 
This  section  equals  about  55  per  cent  of  the  entire  length, 
and  had  it  not  been  for  the  kind  courtesy  of  the  said  com- 
pany and  their  superintendent  of  construction,  Mr.  Hazard, 
allowing  us  the  use  of  the  south  car  track,  between  Elm- 
wood  and  Baldwin  avenues,  between  which  points  a  double 
track  is  laid,  it  would  have  been  an  utter  impossibility  to 
have  prosecuted  the  work  without  a  greatly  added  expense. 
Notwithstanding  this  additional  space,  rendered  us  by  the 
use  of  this  track,  we  found  our  hands  full  in  pushing  the 
work  in  an  expeditious  manner.  I  think  I  may  be  at  liberty 
to  say  right  here  that  it  is  only  just  to  Mr.  August  Meike 
and  his  corps  of  assistants  having  charge  of  this  work  to 
say  that  in  all  of  the  handling  of  this  heavy  work  not  a 
single  accident  occurred  worthy  of  mention.  To  this  line 
35  branches  were  set  for  cross  street  connections  and  to 
which  every  street  having  distribution  pipe  in  have  been 
connected,  three  of  the  branches  have  an  outlet  of  24  inches 
in  diameter;  these  branches  are  to  connect  with  the  lower 
or  No.  1  42-inch  force  main  that  are  set  at  Mt.  Elliott, 
Bellevue  and  Crane  avenues;  the  one  at  Crane  avenue  being 
connected,  the  other  two  will  be  at  some  future  date. 
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To  this  line  and  along  its  entire  length,  including  the 
pumping  works  grounds,  13  42-inch  water  gates  are  set.  One 
of  these  is  a  Murdock  and  12  the  Michigan  Brass  &  Iron 
Works  make. 

'Hie  apportionment  of  the  length  of  this  line  and  its  loca- 
tion through  which  it  is  laid  is  as  follows: 

In  pumping  works  grounds,  including  all  connections,  865 
feet,  or  6  per  cent  of  total  length. 

Jefferson  avenue,  from  266  feet  west  of  Cadillac  to  Crane 
avenue,  2,109  feet,  or  15  per  cent  of  total  length,  unpaved 
section. 

In  line  of  Champlain  street,  through  private  property 
from  Crane  to  Iroquois  avenue,  1,135  feet,  or  8  per  oent  of 
total  length. 

Champlain  street,  from  IroquoiB  to  Baldwin  avenue, 
2,315  feet,  or  16  per  cent  of  total  length,  unpaved  section. 

Champlain  street,  from  Baldwin  avenue  to  (Jhene  street, 
7,879  feet,  or  55  per  cent  of  total  length;  this  last  section 
is  paved  and  upon  which  the  tracks  of  the  Fort  Wayne  A 
Belle  Isle  Company  are  laid. 

The  principal  lines  laid  in  addition  to  the  above  42  inch 
mentioned  were  as  follows: 

Port  street,  from  Seventh  to  Tenth  street,  12-inch  r**- 
placing  6-inch  pipe;  to  this  a  new  line  of  8-inch  in  Kighth 
street  and  Trumbull  avenue  were  connected;  also  the  S-inch 
line  in  Tenth  street  A  12-inch  line  was  laid  in  Porter 
street,  from  the  24-inch  main  in  Tenth  street  to  Fourteenth 
avenue,  and  from  this  point  a  line  of  10-iuch  was  luid  to 
Twentieth  street,  and  still  westward  in  said  street  an  8-inch 
line  of  pipe  was  laid  to  Twenty-second  street,  several  short 
lines  of  3  and  4-inch  pipe  were  re|>laced  by  the  laying  of  the 
above. 

A  10-  and  12-inch  line  of  pipe  were  laid  in  Burns  avenue, 
the  10-inch  being  laid  from  the  lower  42-inch  main  in  Jeffer- 
son avenue  to  the  new  line  of  42  inch  main  in  line  of  Chain- 
plain  street,  the  12-inch  from  the  new  42-inch  main  to  SL 
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Paul  avenue;  this  line  connects  the  two  42-inch  mains  at 
this  point 

A  10-inch  line  of  pipe  was  also  laid  in  St.  Aubin  avenue 
from  North  Boulevard  to  Clay  avenue,  this  line  connects 
with  the  24-inch  in  said  Boulevard. 

Frontenac  Boulevard,  a  line  of  10-inch  was  laid  on  the 
east  side  from  Mack  to  Gratiot  avenue,  and  in  Hendrie 
Boulevard,  a  line  of  8-  and  10-inch  was  laid  from  Collins 
street  30-inch  main  to  the  Frontenac  Boulevard,  the  10-inch 
being  between  Collins  street  and  Mt.  Elliott  avenue  and 
the  8-inch  from  this  point  to  Frontenac  Boulevard;  to  the 
above,  all  streets  crossing  the  same  where  pipe  had  been  pre- 
viously laid  were  connected. 

An  8-inch  pipe  was  also  laid  in  Alfred  street  from  Wood- 
ward avenue  to  John  R  street,  replacing  a  4-inch  line.  The 
same  size  pipe  was  also  laid  in  Eighth  street  from  River 
street  to  Michigan  avenue,  several  short  sections  of  4-inch 
were  replaced  by  this.  A  line  of  8-  and  6-inch  was  also  laid 
in  Iroquois  avenue  from  the  new  42-inch  main  in  Champlain 
street  to  St  Paul  avenue.  The  same  size  was  also  laid  in 
Joseph  Campau  avenue,  from  Catherine  to  Jay  streets; 
also  in  Kercheval  avenue  from  Mt.  Elliott  to  Beaufait  ave- 
nues, this  replaced  a  4-inch  pipe;  a  short  section  of  8-inch 
pipe  was  laid  in  Leib  street  from  the  new  42-inch  main  in 
Champlain  street  to  Monroe  avenue,  replacing  3-inch  pipe; 
a  line  of  8-inch  was  also  laid  in  Maybury  avenue,  from  north 
of  Warren  to  Stanley  avenues;  a  short  section  of  8-inch 
pipe  was  laid  in  alley  south  of  Monroe  avenue  east  of  Beau- 
bien  street;  a  line  of  this  size  was  also  laid  in  Park  street, 
from  Columbia  to  Bagg  streets,  replacing  4-inch  pipe,  this 
line  connects  with  the  24-inch  main  in  Bagg  street  and  the 
16-inch  at  the  intersection  of  Park  and  Columbia  streets;  a 
6-inch  pipe  was  also  laid  in  said  street  from  Bagg  to  Peter- 
boro  streets,  replacing  4-inch  pipe;  an  8-inch  pipe  was  laid 
in  Seminole  avenue,  from  Agnes  to  St.  Paul  avenue;  also 
an  8-inch  in  Trumbull  avenue,  from  Fort  street  to  Michigan 
avenue,  this  line  connects  with  the  24-inch  main  in  Abbott 
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street,  and  the  new  line  of  12-inch  in  Fort  street ;  also  the 
8-inch  line  in  Michigan  avenue;  8- inch  pipe  was  also  laid 
in  alley  west  of  Woodward  avenue  as  follows:  alley  north 
of  Jefferson  avenue  to  Larned  street,  Congress  street  to 
alley  south  of  Fort  street,  and  from  alley  north  of  Michigan 
avenue  to  Clifford  street 

The  above  comprises  the  principal  lines  laid,  the  minor 
lines  with  the  above  appear  in  the  attached  list  of  pipe  laid. 

PIPEAGE. 

The  amount  of  distribution  pipe  and  mains  laid  and  relaid 
also  for  private  use,  and  small  lines  of  pipe  discontinued 
during  the  past  year,  makes  the  sum  total  as  follows:  Total 
pipe  laid  22£)|j|  miles,  of  which  150  feet  were  relaid; 
1,822  feet  for  private  use  and  444  feet  laid  for  blow-offs  to 
connect  to  sewers;  4^V*  miles  of  pipe  discontinued, 
making  the  net  increase  of  the  pipeage  18}}  f  J  miles, 
with  the  works  will  make  the  total  length  501f 1 1 S 
This  amount  added  to  the  measured  line  of  pipe  connected 
miles,  which  in  detail  is  as  follows: 
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8ns  or  Pips 
im  Inorss. 


M&&8CBSD 
LSMOTB  IN  FBST 
FOB  1894. 


45 
42 
36 
80 
24 
20 
18 
16 
12 
10 
8 
6 
4 
8 
2 


103 
45,207 
715 
49,887 
84,818 
461 
87 
45,237 
12,119 
128,584 
257,486 
1,048,453 
801,100 
73,257 
2,820 


Total, 


2,550,729 


Added 

T  .vvhth  i  w  HSb vr 
lsMiHImiix  in  rut 

FOB  1806. 

DlSOONTINUBD 
la  m&  vi  n  u*  x  in 
FOR  1806. 

Total  Lsnotb 

IN  FBST 
FOR  18V6. 

108 
59,509 

715 
49,315 
84,841 

461 
87 

45,287 
17,018 
187,684 
278,490 
1,103,678 
794,787 
71,886 
2,820 

14,302 

22 

28 

4,899 
9,100 
21,054 
59,154 
9,175 
175 

3,984 
15,488 
2,046 

117,887 

21,490 

2,640,126 

Of  the  pipe  laid  as  appearing  in  the  above  mentioned 
Table  of  Pipeage,  miles  was  laid  beyond  the  city 

limits,  1,122  feet  of  which  was  4-inch  and  4,218  feet  of  6- 
inch  pipe;  this  will  appear  in  the  list  of  pipeage.  The  total 
cost  of  which  was  met  by  the  petitioners  asking  for  these 
extensions. 

You  will  see  by  the  perusal  of  this  report  no  mention  is 
made  of  log  pipe  being  yet  in  use,  practically  it  is  out;  the 
line  in  alley  north  of  Grand  River  avenue,  from  Lincoln  ave- 
nue to  alley  west  of  same  is  dead,  and  that  in  the  abandoned 
section  of  Holden  avenue,  between  Second  and  Third  ave- 
nues, is  still  left  temporarily  in  use,  two  or  three  service 
connections  still  taking  supply  from  it  until  pipe  shall  be 
laid  in  new  location  of  street. 

The  following  is  a  table  of  pipeage  as  arranged  by  wards: 
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It  may  be  of  interest  to  give  the  location  of  a  number  of 
new  streets  that  have  been  added  to  the  city,  and  in  which 
distribution  pipe  has  been  laid.  The  following  are  the 
names  and  locations: 

Adele  street,  west  of  Chene  street. 
Burlingame  avenue,  Woodward  avenue  to  Hamilton  Bou- 
levard. 

Burns  avenue,  Jefferson  to  Kercheval  avenue. 
Burrell  place,  Maybury  to  east  of  Sullivan  avenue. 
Chase  street,  south  of  River  street,  outside  city  limits. 
Eastern  avenue,  east  of  Twenty-sixth  street. 
Greeley  avenue,  north  of  Alger  avenue. 
Gillett  street,  east  of  Greeley  avenue. 
Iroquois  avenue,  Jefferson  to  Kercheval  avenue. 
Lawrence  avenue,  Woodward  avenue  to  Hamilton  Boule- 
vard. 

Le  May  avenue,  north  of  Jefferson  avenue,  outside  city 
limits. 

Maxwell  avenue,  Jefferson  avenue  to  Tonti  street. 
Moore  place,  east  of  Twenty-sixth  street 
Newport  avenue,  north  of  Jefferson  avenue,  outside  city 
limits. 

Rolf  place,  north  of  Mack  avenue. 
Rollins  street,  east  of  Wesson  avenue. 
Seminole  avenue,  Jefferson  to  Kercheval  avenue. 
Stephens  avenue,  north  of  Gratiot  avenue. 
St.  Clair  avenue,  south  of  Jefferson  avenue. 
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The  following  table  gives  a  lucid  statement  of  the  average 
cost  of  each  size  of  pipe  and  main  as  laid,  also  cost  per  foot 
and  pro  rata  of  per  cent  of  total  cost,  of  the  entire  extensions, 
tor  the  past  seaaoas  wort: 

Tamjk  or  PaaJUr*  «r  Pdl  Ocrr  or  Total  Cost,  Corr  Per  Foot, 
a»  Tj»*i  Co*r  «r  E*c*  Lcn.  as  Laid  the  Past  Tear  : 


«  ****  a* 

r» 

Total  Lnon 

Con  Pn 

m  Fn  Ltn 

w  Fur. 

Foot. 

fIC  1**42830 

14,802 

$11.5400 

an 

•«m«0.000000 

28 

00.0000 

•31* 

T. 772. 703192 

|  4,899 

1.5870 

n 

11.536.068978 

9400 

1.9677 

19,351.094204 

!     21,054  : 

.8670 

* 

99.478.445010 

|      59,154  j 

.6678 

»:n 

5,714.171462  I 

9,175  1 

.4048 

J 

MM 

49.194324  ' 

'         175  j 

.2890 

; 

$245,971.620000  j 

1  

117,887  ! 

TV  ^>  f-v<  of  24-inch  pipe  was  laid  in  connection  with 
a*     v»  *  focre  main,  the  estimated  coat  of  which  is  set  at 
or  $4.7835  per  foot;  this  amount  is  deducted  from 
ih»         c\vt  of  the  42-inch  main  in  making  the  estimated 
m«c  rvr  fcwt,  as  appearing  in  the  table  of  cost 

i%  following  pages  will  be  found  the  Tables  of  Gates, 
$^vj£  aomber  and  sixe  in  use,  number  set  the  past  year, 
yvvVr  taken  out  and  number  reset  either  for  stop  or 
M»«<offs* 

1  t*ke  the  liberty  of  giving  a  description  of  the  42-inch 
l^traulic  pressure  gates  that  have  been  set  in  the  new  line 
of  forw  main;  these  gates  were  made  by  the  Michigan  Brass 
£  iiro  Works,  of  this  city,  and  from  the  general  appearance 
•f  the  same  and  the  apparent  good  workmanship  they  have 
WUch  to  recommend  them  as  to  quality. 
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42-INCH  HYDRAULIC  PRESSURE  GATES. 

The  water  gates  set  in  the  new  line  of  42-inch  main  are 
operated  by  hydraulic  pressure.  They  differ  from  the  ordin- 
ary kind  now  in  use  on  our  system,  in  that  the  screw  spindle 
is  replaced  by  a  single  piston  rod  with  piston  head  secured 
to  its  outer  end,  the  inner  end  being  secured  to  the  disks; 
a  cylinder  is  attached  to  the  body  of  the  gate  allowing  suffi- 
cient space  between  body  of  gate  and  inner  head  of  cylinder 
for  stuffing  boxes  and  glands,  the  gates  laying  horizontally. 
The  cylinder  has  a  diameter  of  sufficient  area  to  overcome 
the  friction  due  the  pressure  of  the  water  in  the  mains  upon 
the  disks  of  the  gates.  Each  gate  has  an  8-inch  by-pass 
attachment,  also  a  blow-off  gate  opening  on  under  side  of 
valve  or  disk  chamber,  for  the  displacement  of  whatever 
of  sediment  may  accumulate  at  this  point,  and  that  would 
in  any  way  impede  the  free  working  of  the  same.  We  hope 
by  this  method  to  be  able  to  operate  the  opening  and  clos- 
ing of  the  valve  with  less  labor  and  time. 

A  question  arises,  however,  that  when  the  same  has  been 
in  use  for  several  years  and  the  lime  formation  which  ap- 
pears upon  the  spindles  and  disks  of  the  water  gates,  after 
continued  use  (which  is  the  chief  cause  of  the  gates  working 
hard),  will  not  be  the  same  with  the  hydraulic  piston  ar- 
rangement. For  operating  the  working  of  these  gates,  the 
men  in  charge  of  this  department  will  have  to  enter  the 
gate  wells  for  working  the  same,  and  to  see  when  opened 
or  closed.  The  gates  have  a  1^-inch  pipe  attachment  to 
either  end  of  cylinder,  leading  from  both  sides  of  the  by- 
pass gate,  from  which  the  pressure  is  applied  to  the  cylinder 
and  to  which  may  be  connected  any  other  of  the  pipeage 
should  it  become  necessary  to  do  so  when  the  pressure  in 
the  force  mains  is  dead.  Should  we  find  it  still  requiring 
a  greater  pressure  than  that  upon  the  mains  and  distribu- 
tion pipes  to  operate  the  gates,  an  appliance  is  had  by  the 
attachment  of  a  small  pressure  pump  which  will  in  any 
event  accomplish  the  purpose  intended  by  this  arrangement. 
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Since  preparing  this  report  the  42  inch  hydraulic  pres- 
sure gates  have  been  properly  connected  to  the  adjoining 
main  by  the  attachment  of  the  small  pipes  for  applying  the 
water  pressure  to  the  cylinders.  The  result  thus  far  in 
operating  the  gates  by  hydrostatic  pressure  is  very  satisfac- 
tory, the  time  we  took  in  operating  the  disks  was  about  six 
minutes,  three  minutes  each  way,  the  pressure  being  on  the 
main  in  which  the  said  gates  are  set  from  the  smaller  lines, 
the  direct  pressure  from  the  Pumping  Works  being  not  yet 
applied.  The  closing  of  the  gates  may  be  operated  in  much 
less  time  if  so  desired  by  a  freer  injection  of  the  water  into 
the  cylinders.  Any  greater  acceleration  of  speed  than  this 
may,  under  some  conditions,  prove  to  be  very  disastrous; 
the  quick  closing  would  in  all  probability  cause  serious  rup- 
ture to  the  mains,  but  a  little  common  sense  will  avoid  all 
of  this  by  simply  adjusting  the  discharge  leading  to  and 
from  either  end  of  the  cylinder  to  such  a  degree*  that  the 
disks  shall  not  be  propelled  too  rapidly. 

I  have  thought  it  wise  to  mention  at  this  point  of  the 
report  that  in  speaking  of  the  force  mains,  I  have  mentioned 
the  lower  as  No.  1  main  and  the  line  just  completed  as  the 
new  line.  Prior  to  this  the  line  of  mains  in  use  conveying 
the  supply  to  the  city  have  been  designated  the  upper  and 
lower.  Now  seeing  that  the  said  new  line  is  virtually  a 
lower  or  dual  line,  would  it  not  now  be  better  to  distinguish 
them  by  numbering  them  Nos.  1,  2  and  3  respectively? 
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TABLE  OP  NEW  GATES  SET  FOR  8HUTOFF8. 


No.  of 

 —  — . —    .  ,„  

each 

NAME  OF  GATE. 

SIZE. 

REMARKS. 

kind. 

1 

42-in. 

Set  for  Shut-off. 

8 

12-in. 

18 

10-in. 

34 

8-in. 

88  ! 

o-in. 

84  | 

A  twm. 

A  ! 

A  t*« 

4-in. 

Set  for  Blow-off. 

10  i 

42-in. 

Set  for  Shut-off. 

1  1 

30-in. 

2 

if               •«  a 

24-in. 

tt  tt 

8  i 

tt               i«  << 

124n. 

tt  a 

4I 

•<               •«  «« 

10-in. 

tt  tt 

62  ' 

tt                       tt  it 

8  in. 

a  it 

3 

tt                        tt  tt 

8-in. 

Set  for  Blow-off. 

151 

6-in. 

Set  for  Shut-off. 

15 

6-in. 

Set  for  Blow-off. 

9 

it                        tt  ti 

4-in. 

Set  for  Shut-off. 

• 

4-in. 

Set  for  Blow-off. 

898 

Total. 

TABLE  OP  OLD  GATES  RESET  FOR  SHUT  AND  BLOW-OFFS. 

No.  of 

each 

NAME  OF  GATE. 

SIZE 

REMARKS. 

kind. 

1 

6-in. 

Set  8hut  off. 

12 

4-in. 

•<         i  < 

29 

tt  tt 

4-in. 

Set  Blow-off. 

6 

tt  n 

4-in. 

Reset  Blow-off. 

1 

64n. 

•«  tt 

5 

•<            tt  tt 

4  in. 

tt  it 

1 

4-in. 

tt  a 

1 

tt  t* 

4-in. 

Set  Blow-off. 

2 

4-in. 

Reset  Blow-off. 

2 

4-in. 

60 

Total. 

1 
I 
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TABLE  OF  GATES  TAKEN  OUT. 

No.  of  "                       ~       ~-          —      -     -      -      —  - 

each  !  NAME  OF  GATE.  8IZC 

kind.  _  _ 

1     Michigan  Brass  and  Iron  Works   5-ln. 

I  "         ••  "    4-in. 

1  Eddy   24in. 

8     Flowers  Bros   6-in. 

18  «•   ;  4-in. 

8     Galvin  Bros  ■  4-in. 

2  Ludlow   4-in. 

7  |  Murdock  Valve  Company   6-in. 

44  I       44  4  4         44    4-in. 

4  1  Pittsburgh  .  .t   4-in. 

1  |  Soowden   8-in. 

85  Total. 
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The  last  mentioned  table  gives  the  total  number  of  water- 
gates  in  the  pipeage  system,  name  of  maker,  number  of  each 
size  and  percentage  of  each  manufacture.  The  following 
table  gives  the  length  of  3,  4,  6  and  30-inch  pipe  which  have 
been  replaced  with  pipe  of  larger  size,  in  detail  as  follows: 


Size  or  Pira  Laid. 


5-inch  iron  pipe. 

6  44  44 
6 4  . 

8  44 

8  44 

8  44  44 

10  

12  

12  44  44 

42  44     *4      44  . 

42  

42  


Total. 


Sou  or  Pits  Replaced. 


8-inch  iron  pipe. 

4  44  44  44  . 

6  44  44  44  . 

8  4  

4  44  44  *4  . 

6  

4  4  

4  44  44  44  .. 

6  44  44  44 

4  4  

6  44  44  44  . 

80  44  44  44  . 


BTE^or  I 

*trm 

fat 

feet. 

4,814 

181 

870 

6,540 

*» 

800 

»• 

480 

•« 

412 

1,226 

«• 

8,567 

2,087 

22 

21,186 

PUMPING  WORKS. 

We  are  now  at  work  at  this  point  making  our  final  con- 
nections with  the  two  lines  of  force  mains  and  the  four 
engines.  When  this  is  completed  with  all  the  attendant 
alterations,  the  arrangement  of  this  system  of  force  mains 
will  be  very  complete,  working  conjointly  with  or  indepen- 
dent of  each  other.  I  may  add  of  the  above,  that  had  it  not 
been  for  the  unfavorable  weather  and  other  causes  which 
I  had  no  control  of,  I  should  have  been  able  to  report  its 
completion  at  the  incoming  of  the  new  year.  I  hope,  how- 
ever, nothing  preventing,  I  shall  be  able  to  report  its  com- 
pletion by  the  next  session  of  your  honorable  body. 


WATER  GATE  DEPARTMENT. 


The  complications  incident  to  this  branch  of  the  work  and 
the  necessary  skillful  handling  required  of  the  same  has 
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been  very  satisfactorily  met  under  the  efficient  supervision 
of  Mr.  John  Bridge  and  the  men  in  his  immediate  employ. 
For  the  detailed  items  of  this  department  see  appended  re- 
port 

OFFICE  OF  EXTENSION  DEPARTMENT. 

The  profusion  of  clerical  work  of  this  department  under 
the  efficient  supervision  of  Mr.  A.  W.  Goodsell  and  his  corps 
of  assistants  will  make  a  very  satisfactory  showing  of  the 
completeness  of  the  records  as  kept  in  this  department  of 
the  works. 

In  conclusion,  I  am  pleased  to  say  as  in  my  former  report 
that  it  would  be  a  breach  of  courtesy  not  to  mention  your 
kindness  and  forbearance  of  the  many  calls  we  have  had 
to  make  upon  your  attention.  I  am  also  pleased  to  say  that 
the  co-operation  with  the  several  departments  of  the  works 
has  been  of  a  pleasant  character. 

Transmitted  with  this  report  is  an  inventory  of  tools, 
pipe  and  specials,  office  equipments  and  locations  of  the 
pipeage  of  the  city  to  January  2,  1896. 

Respectfully  submitted, 


HENRY  BRIDGE, 
Superintendent  of  Extensions. 


VALUATION  OF  THE  WORKS. 


AGGREGATES. 

Real  estate   $  418.427  29 

Oil  plant    14,640  20 

Buildings,  docks,  basins,  conduits,  force  mains  at 

pumping  works   980,384  81 

Water  pipe  laid  and  in  use   3,585,377  34 

Meters  placed  and  in  use   91,571  08 

Horses,  vehicles  and  harnesses   7,641  50 

Office  furniture  and  fixtures   12,546  6*J 

TOOLS  AND  MATERIALS  ON  HAND. 

In  Repair  Department   648  75 

In  Meter  Department   2,380  31 

In  Service  Connection  Department   1,873  85 

In  Iron  Pipe  Department   44,249  43 

In  Pumping  Water  and  Works  Department   25,187  02 

In  Hurlbut  Fund  Department   1.250  05 


Aggregate  $5,186,167  8ft 


The  above  valuation  consists  in  details  as  follows: 


REAL  ESTATE. 

Office  building  and  lot  $  60,000  00 

Orleans  street  lots    33,750  00 

Storage  grounds  and  Improvements   53,200  00 

Pumping  Works  grounds  and  improve- 
ments   271,477  29 

  $418,427  29 

OIL  PLANT. 

Pumping  station  house,  engines  and  pipes,  tank  and 

fixtures  at  works   $14,649  29 


PUMPING  WORKS. 
Buildings,  dock,  basin,  conduits,  pipe,  etc.  .$980,384  81 

Tools   1.131  77 

Materials— Rope,  waste,  etc   1,446  11 

Materials— Gauges,  valves,  etc   992  93 

Materials— Iron,  lead,  etc   764  58 
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Furniture  |     297  05 

Wood  and  coal   14,375  21 

Fuel  oil  (118,954  gals.)    2,593  20 

Hoisting  engines,  pony  pumps  and  boilers, 
electric  light  plant  and  stock,  gas  ma- 
chines, etc   3,586  17 

Tools,  materials  and  settees,  Hurlbut  Fund  1,250  05 

 $1,006,821  88 

OFFICE  BUILDING. 

Counter                       in  office   $1,000  00 

Fourteen  office  tables      44    44    215  00 

Six  book  cases              44    44    660  00 

Three  wardrobes            44    44    335  00 

Ten  desks                     44    14    262  00 

Thirty-seven  chairs        44    44    95  00 

Thirteen  office  stools      44     44    40  00 

Two  city  maps              44    44    40  00 

One  marble  clock          44    44    100  00 

One  atlas  map              44    44    25  00 

Partitions  and  railings    44    44    800  00 

Heating  apparatus         44    44    1,400  00 

Electric  light  fixtures     44    44    85  00 

Miscellaneous  properties  41    44    100  00 

Furniture  in  board  room   575  00 

Furniture  in  Secretary's  room  (excepting 

desk)  in  office   85  00 

Two  book  stands          in  office   5  00 

Annunciator                 44    "    40  00 

Engineering  Instruments  in  enginVg  dep't  856  50 

1  book  of  city  plats  44  44  44  40  00 
Old  maps,  plats  and  records  44  44  1,500  00 
New  maps,  plats  and  records  44  44  3,500  00 
Books  and  papers                   44          11  50  00 

2  cases  for  drawings               44          44  130  00 

6  draughting  tables                 44          44  75  00 

7  stools  14  "  20  00 
Draughting  boards,  table  and  horses  44  30  00 
Blue  printing  outfit  14  50  00 
Roll  top  desk,  table  and  6  chairs  44  78  00 
Tee  squares,  straight  edges,  etc.  44  10  00 
Safe  44  50  00 
Paper,  vellum,  ink  and  supplies            44  25  50 

8  desks  in  Supt.  of  Ex.  room  145  00 
1  table  44  44  44  4  50 
13  chairs  44  44  44  38  00 
1  copy  press  and  stand  4  4  4  44  44  10  00 
8  inkwells                       44     4  4    4  4  6  00 


12$  FORTY-FOURTH  ANNUAL  REPORT  OF  THK 

1  clock                       in  Supt.  of  Ex.  room  $12  00 

1  numbering  stamp                              <*  7  50 

1  wash  stand    26  66 

Blanks  and  stationery    20  00 

  $12,546  65 

REPAIR  DEPARTMENT. 

2  sleighs  $  26  00 

2  sets  runners   20  00 

5  horse  blankets   17  00 

2  sets  calking  tools   1  50 

425  lbs.  pig  lead   14  00 

870  lbs.  scrap  lead   25  00 

54  lbs.  sheet  lead   2  70 

1100  lbs.  old  brass    77  00 

140  lbs.  wiping  solder   14  00 

35  lbs.  strap  solder   1  75 

ISO  lbs.  lVrtn-  lead  pipe   9  40 

175  lbs.  1-In.  lead  pipe   7  45 

170  lbs.  %-\u.  lead  pipe   7  20 

140  lbs.  Vin.  lead  pipe   5  95 

8  ladle*   12  00 

1  plumlier's  fire  pot   5  00 

12  diamond-pointed  chisels   12  00 

12  flat  chisels    6  00 

1  anvil   2  50 

2  vises   8  00 

28  gate  keys   88  00 

14  street  keys   14  00 

4  pumps    75  00 

12  hydrant  wrenches    4  50 

0  dippers   8  00 

6  pairs  rubber  boots   24  00 

2  leather  coats   8  00 

12  shovels   8  00 

14  picks   14  00 

6  pounders   6  00 

20  lanterns.  18  red  globes   20  W) 

2  saws    1  25 

1  draw  knife    50 

1  rope  ladder   1  00 

1  platform  scale   25  00 

2  force  pumps   8  00 

1  grindstone   1  25 

8  water  pails   2  00 

70  ft.  Vin.  hose   5  00 

2  wheellmrrows    5  50 

1  shHlge    1  00 
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6  6-in.  bolted  sleeves   $12  00 

.  14  4-ln.  bolted  sleeves   15  75 

3  3-ln.  bolted  sleeves   82 

6  3-in.  plain  sleeves   3  90 

2  4-in.  plain  sleeves   1  13 

1  8-ln.  plain  sleeve   1  76 

2  3-in.  bends    1  80 

3  4-in.  Flowers  gate  stems   5  25 

6  4-in.  Mich.  Brass  &  Iron  Wks  stems. .  10  50 

4  6-in.  Mich.  Brass  &  Iron  Wks  stems. .  9  60 

4  4-in.Murdock  gate  stems   7  00 

1  6-in.  Murdock  gate  stem   3  00 

5  4-in.  stuffing  boxes,  M.  B   3  75 

4  6-in.  stuffing  boxes,  M.  B   3  20 

6  8-In.  stuffing  boxes,  M.  B   6  00 

1  4-ln.  stuffing  box,  Murdock   45 

5  crow  bars  .'   4  50 

1  machine  for  raising  gate  boxes   3  00 

2  axes    2  00 

3  4-in.  caps  for  iron  pipe   1  50 

3  6-in.  caps  for  iron  pipe   1  80 

2  4-in.  Iron  plugs   70 

2  gate  boxes   4  44 

1  3-in.  tee    1  75 

9  chains   9  00  X 

1  5-gal.  gasoline  can   50 

1  2-gal.  gasoline  cane   20 

  $648  75 

service;  cocks. 

1  Smith  tapping  machine   $850  00 

2  2x4  Smith  sleeve  and  valve   18  00 

1  3x4     44        "        "       "    10  00 

1  4x4      "        44        44       44    13  00 

2  2x6      44        44        44       44    23  00 

1  3x6      44        44        '4       44   .-.  12  50 

1  4x6                         4       44    16  00 

2  2x8      44        44        44       44    24  00 

1  3x8      4        4  4        44       "    14  00 

1  4x8      44        44        44       44    18  00 

1  2x10    44        *4        44       44    16  00 

1  3x10    44        44        44       44    18  00 

1  4x10    44        44        44       44    22  00 

3  Mueller  tapping  machines   255  00 

1  30-in.  saddle   1  00 

2  24-in.      44    2  00 

2  16-in.      44    2  00 

2  12-in.       44    2  00 
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3   8-in.  saddle   $3  00 

3   6-ln.      "    3  00 

3  4-in.    3  00 

3   3-ln.    3  00 

5  yokes    5  00 

3  pressure  wrenches   I  50 

3  tap  handles   00 

9  1-ln.  drills   27  00 

2          drills    5  00 

8  %-ln.  drills    16  00 

2  %-ln.  drills    3  50 

425  l-in.  service  cocks   220  50 

335  %-in.  service  cocks   103  S5 

5  oil  cans    1  00 

2  leather  jackets   5  00 

2  pairs  rubber  boots   8  00 

1  Stilson  wrench    75 

5  monkey  wrenches    3  75 

1  emery  wheel    2  00 

2  horse  blankets   5  00 

8  horse  blankets   24  00 

8  robes   24  00 

8  rubber  covers    10  00 

8  rubber  aprons  for  buggies   12  00 

8  tape  lines   6  00 

8  pipe  gauges   24  00 

8  street  keys    12  00 

8  spades   «  00 

8  picks    4  00 

 $1,873  85 

METER  DEPARTMENT. 

Meters  placed  and  in  use   $91,571  3ft 

I  foot  lathe   $  90  00 

I  water  motor    50  00 

I  lathe  chuck    4  00 

1  drill  chuck    3  00 

Turning  tools,  small  drills  and  tap   4  20 

I  breast  drill   1  75 

1  lathe  clamp    1  12 

1  lathe  plug  for  drill  chuck   90 


1  set  stock  and  dies  %-  to  1-ln  

1  set  stock  and  dies  1V4-  to  2-ln  1 

1  set  stock  and  dies  1-  to  2-ln.  ratchet  .         80  00 

1  2-ln.  pipe  cutter  

1  %-ln.  gas  tap   » 

1  %  ln.  gas  tap   45 

1  2-ln.  gas  Up   2  50 

1  Mn.  pipe  cutter   2  00 


a. 
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1  2-ln.  pipe  cutter   $400 

1  3-in.  pipe  cutter   12  00 

1  6-in.  pipe  cutter   15  00 

10  cutter  wheels   3  00 

1  14-in.  tramo  wrench   3  00 

1  6-in.  monkey  wrench   60 

1  12-in.  monkey  wrench   1  00 

2  18-in.  monkey  wrenches  at  $2  50  5  00 

8  combination  wrenches   24  00 

2  Crowfoot  wrenches    2  00 

2  sets  of  calking  tools   1  90 

1  calking  hammer    3  00 

3  pair  pipe  tongs  at  $1  50  4  50 

2  pair  chain  tongs  at  $6  00  12  00 

2  pipe  vises    12  00 

1  bench  vise    3  00 

1  hand  vise    75 

1  washer  cutter    75 

3  "SM  wrenches    2  00 

1  hollow  punch    75 

2  14-in.  files    1  00 

2  Westcott  wrenches   at  $1  25  2  50 

3  small  gate  keys   3  00 

1  long  gate  key   1  50 

1  large  gate  key   4  00 

1  nail  puller    1  25 

1  seal  punch  and  lead  seals   4  00 

1  chain  tackle   10  00 

1  rope  tackle    3  00 

2  pair  hip  boots   8  00 

1  hand  oil  can   35 

1  one-gal.  can   40 

1  two-gal.  can   60 

1  five-gal.  can   75 

2  stop  box  augers   2  00 

1  stop  box  shovel   50 

4  cross  cut  saws   6  00 

2  rip  saws    3  00 

4  hand  axes   2  00 

1  jack  plane   50 

1  wood  chisel    50 

1  extension  bit  and  cutter   1  70 

1  saw  set    75 

1  try  square   50 

2  fire  pots  at  $5  75  11  50 

3  fire  pots,  old   6  00 

4  small  ladles   1  00 

4  6-in.  ladles    2  00 
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$  3  75 

5  hand  pomps  

15  00 

60 

30  00 

50  00 

7  m 

. .       . . ' 

6  45 

15  41 

M  45*  elbows   

11  80 

7  46 

7  26 

2  38 

10  98 

3  70 

3  36 

56  35 

3  85 

15  86 

5  07 

144)  lbs.  Vin.  lead  pipe  

...  .at  6%c 

7  37 

7  05 

. .  .at  12c 

7  20 

..  .at  14c 

2  24 

2  70 

.. .at  12c 

1  20 

...at  26c 

4  25 

42  bolts  for  expansion  joints. .. 

.. .at  26c 

10  50 

76  lbs.  2-ln.  expansion  jointM. . . 

...at  IMiC 

1  14 

99  lbs.  3-in.  expansion  jolntK. . . 

...atlMrC 

1  48 

204  lbs.  4- in.  expansion  joints... 

. .  .at  l%c 

3  06 

42  lbs.  2-ln.  sleeves  

. . .at 

63 

. .  .at  lftc 

00 

. .  .at  l^c 

47 

1  4-in.  Rate   

5  00 

1  00 

10  2-in.  nipples   

. . .at  15c 

1  50 

..  .at  60c 

3  00 

. .  .at  80c 

2  40 

. .  .at  lMrC 

3.-1  S3 

2.110  Hmi.  new  brick  well  covers. 

.  ..at  lMrC 

31  65 

1.UW  ft.  hemlock  lumber  

at  $11  00 

12  05 

.at  $20  uo 

4  08 

1,575  00 
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IRON  PIPE  DEPARTMENT. 

PIPE  IN  GROUND. 

103  feet  45-in.  pipe 

59.509  "  42 

715  44  36 

49,315  "  30 

84,841  44  24 

461  44  20 

S7  44  18 

45.237  44  16 

17,018  44  12 

137.684  44  10 

278,490  44  8 

1,103,673  44  6 

794,787  44  4 

71,386  44  3 

2,820  44  2  44 


2,646,126  total  feet. 

STOCK  AT  RESERVOIR. 


Iron  pipe   $  25,947  29 

Specials    6,057  89 

Gates  and  valves   1,646  41 

Gate  boxes    674  10 

Gate  well  covers  and  cylinders   281  63 

Lead    983  02 

Packing    15  71 

Oil    3  08 

Coal   80  25 

Scrap  iron    1,936  81 

Tools   5,985  09 

Tile,  brick  and  cement   50  00 

Office  fixtures   93  75 

Covers  and  blankets    70  00 

Feed,  etc   424  40 

  $44,249  43 

HORSES  AND  WAGONS. 

1  horse,  phaeton,  cutter  and  harness- 
Office   $  305  00 

1  horse,  vehicle  and  harness— Pumping 

Works    130  00 

2  horses,  2  wagons  and  2  sets  of  harness, 

2  sets  of  runners,  etc.— Meter   357  50 


$   1,699  50 
825,366  34 
6,587  35 
322,261  10 
403,838  87 
1,751  80 
.278  40 
140,163  78 
32,671  34 
211,309  48 
318,553  16 
788,236  53 
496,497  97 
35,409  62 
752  10 
 $3,585,377  34 
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5  borets.  5  wagons,  1  carriage  and  5  sets 

of  harness— Repairing  Leaks   $750  00 

2  tones,  2  wagons,  2  sets  of  harness— 

Serriee  Connections    400  00 

$  buggies,  2  carts  and  8  sets  of  harness— 

Serrlce  Connections   720  00 

1  horse,  cart  and  harness— Harlbnt  Fund       150  00 

14  horses,  6  wagons,  6  tracks,  1  cart,  5 
baggies,  17  sets  of  harness,  1  sleigh,  1 

cotter,  2  pair  runners— Iron  Pipe   4,829  00 

  $7,641  50 


Aggregate   $5,18R.167  88 


SUPPLEMENT. 


BOARD  OF  MANAGEMENT  OP  DETROIT  WATER  WORKS. 


.  Board  of  Trustees  appointed  by  Common  Council,  Febru- 
ary 24th,  1852;  organized  March  1st,  1852. 

Shubael  Conant,  Chairman.      Edmund  A.  Brush. 
Henry  Ledyard.  Jas.  A.  Van  Dyke. 

Wm.  B.  Noyes. 

1853. 

On  the  16th  of  May,  1853,  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit,  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 


James  A.  Van  Dyke  for  3  years 

Edmund  A.  Brush  for  4  years 

Henry  Ledyard  for  5  years 

Shubael  Conant  for  6  years 

William  B.  Noyes  for  7  years 


Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A. 
Brush  was  elected. 

1854. 

Edmund  A.  Brush,  President     William  B.  Noyes. 
Shubael  Conant.  James  A.  Van  Dyke. 

Henry  Ledyard. 
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1855. 

E.in:  i»i  A.  Brash,  President      William  R.  Notes. 

Henry  Lrniwd-  James  A.  Van  Dyke,  died  May 

^i^Count  8th. 

A.  D.  Fraser,  appointed  to  fill  vacancy. 


1856. 

Etistond  A.  Brush,  President.  Alexander  D.  Fraser,  re-ap- 
:StnN*4  Conant.  pointed  May  1st,  for  5  years. 

TCHiaua  R  Noyes.  Henry  Ledyard. 


1857. 

Edmund  A.  Brush,  President,      Henry  Ledyard. 
reappointed  May  1st,  for  5     Alexander  D.  Fraser. 
years.  William  R.  Noyes. 

Bhubael  Conant 


1858. 

Edmund  A.  Brush,  President  Henry  Ledyard,  re-appointed 
Shubael  Conant.  May  1st,  for  3  years. 

Alexander  D.  Fraser.  William  R  Noyes. 


1859. 


Edmund  A.  Brush,  President. 
Alexander  D.  Fraser. 
William  R  Noyes. 
Hhubael  Conant,  term  expired 
Mny  1st,  and 


Julius  D.  Morton,  appointed 

for  5  years. 
Henry   Ledyard,   vacated  by 

removal  from  city,  and 
John   V.   Ruehle,  appointed 

May  1st  to  fill  vacancy. 


18  6  0. 

Edmund  A.  Brush,  President.  William  R  Noyes,  re-appointed 
Alexander  1>.  Fraser.  May  1st,  for  5  yean. 

Julius  I).  Morton.  John  V.  Ruehle. 


f 
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1861. 

Edmund  A.  Brush,  President.     Jno.  V.  Ruehle,  resigned  Sept. 
Alexander  D.  Fraser,  re-ap-        16th,  and 
pointed  May  1,  for  5  years.      Chauncey  Hurlbut,  appointed 

to  fill  vacancy. 


1862. 

Edmund  A.  Brush,  President      William  R.  Noyes. 
re-appointed  May  1st,  for    Julius  D.  Morton. 
5  years.  Chauncey  Hurlbut. 

Alexander  D.  Fraser. 


1863. 

Edmund  A.  Brush,  President.      Chauncey  Hurlbut,  term  ex- 
Alexander  D.  Fraser.  pired  May  1st,  and 
William  R.  Noyes.                   Stanley  G.  Wiefat,  appointed 
Julius  D.  Morton.  for  5  vears. 


1864. 

Edmund  A.  Brush,  President.     Julius   D.   Morton,  term  ex- 
Alexander  D.  Fraser.  pired  May  1st. 
William  R.  Noyes.                  Stanley  G.  Wight. 


18 

Edmund  A.  Brush,  President. 

William  R.  Noyes,  resigned 
Jan.  10,  and  Jacob  S.  Far- 
rand,  appointed  to  fill  va- 
cancy; term  expired  May  1 ; 
re-appointed  for  5  years. 

Alexander  D.  Fraser. 


5. 

Stanley  G.  Wight. 

Julius  D.  Morton,  re-appointed 
for  5  years  from  May  1st, 
1864;  died  Feb.  14,  1865, 
and 

John  Owen,  appointed  to  fill 
vacancy. 
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1866. 

Edmund  A.  Brush,  President      Stanley  G.  Wight. 
Alexander  D.  Praser,  re  ap-     Jacob  8.  Farrand. 
pointed  May  1,  for  5  years.      John  Owen. 


1867. 

Edmund  A.  Brush,  President      Jacob  S.  Farrand. 

re  appointed  May  1  for  5      John  Owen. 

years.  Stanley  G.  Wight 

Alexander  D.  Fraser. 


1868. 

« 

•Edmund  A.  Brush,  President.  Jacob  8.  Farrand. 
Stanley  G.  Wight,  term  ex-      John  Owen. 

pired  May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut,  appointed 

for  5  years. 

•Edmund  A.  Brush  resigned  January  28,  and  Caleb  Van  Husan  ap- 
pointed to  fill  vacancy,  and  Alexander  D.  Fraser  elected  President. 

1869. 

Alex.  D.  Fraser,  President.      Jacob  8.  Farrand. 
John  Owen,  re  appointed  May      Caleb  Van  Husan. 
1,  for  5  years.  Chauncey  Hurlbut 


187  0. 

Alex.  D.  Fraser,  President        John  Owen. 
Jacob  8.  Farrand,  re  appoint-      Caleb  Van  Husan. 
ed  May  1,  for  5  years.  Chauncey  Hurlbut 


1871. 

•Alex.  D.  Fraser,  President  Caleb  Van  Husan. 
Jacob  8.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

•Term  expired  May  1.  and  8amuel  F.  Hodye  appointed  for  I  y*arm- 

Jacob  S.  Farrand  elected  President. 
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1872. 

Jacob  S.  Farrand,  President.      *Caleb  Van  Husan. 
John  Owen.  Samuel  F.  Hodge. 

Chauncey  Hurlbut 

•Term  expired  May  1st,  and  Elija  Smith  appointed  for  5  years. 

1873. 

•Chauncey  Hnrlbut,  President.  Jacob  S.  Farrand. 
John  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

•Term  expired  and  re-appointed.   Elected  President  May,  1872. 

1874. 

Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
•John  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

•Term  expired  and  re-appointed. 
1875. 

Chauncey  Hurlbut,  President.  •  Jacob  S.  Farrand. 
John  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

•Term  expired  and  re-appointed. 
1876. 

Chauncey  Hurlbut,  President.      Jacob  S.  Farrand. 
John  Owen.  #Samuel  F.  Hodge. 

Elija  Smith. 

•Term  expired  and  re-appointed. 
1877. 

Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
John  Owen.  Samuel  F.  Hodge. 

♦Michael  Martz. 

•Elija  Smith's  term  expired  and  Michael  Martz  appointed  to  All 
vacancy. 


140 


FOBTY-FOUBTH  ANNUAL  REPORT  OF  THE 


1878. 

•Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
John  Owen.  Samuel  P.  Hodge. 

Michael  Martz. 

•Term  expired  and  re-appointed. 
1879. 

Chauncey  Hurlbut,  President.      Jacob  8.  Farrand. 
Michael  Martz.  Mames  Beatty. 

•John  Pridgeon. 

•John  Owen's  term  expired  and  John  Prldfeon  appointed    to  nil 
vacancy.    Samuel  F.  Hodge  resigned  and  James  Beatty  appointed  to 

All  vacancy. 

1880. 

Chauncey  Hurlbut,  President.      Macob  8.  Farrand. 
Michael  Martz.  James  Beatty. 

John  Pridgeon. 

•Term  expired  and  re-appointed. 

1881. 

Chauncey  Hurlbut,  President.      Jacob  8.  Farrand. 
Michael  Martz.  •  James  Beatty. 

John  Pridgeon. 

•Term  expired  and  re-appointed. 

1882. 

Chauncey  Hurlbut,  President.      James  Beatty. 
•Michael  Martz.  John  Pridgeon. 

Jacob  8.  Farrand. 

•Term  expired  and  re-appolnted. 

1883. 

♦Chauncey  nurlbut,  President.      Jacob  8.  Farrand. 
Michael  Martz.  James  Beatty. 

John  Pridgeon. 

•Term  expired  and  re-appolnted. 
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1884. 

Chauncey  Hurlbut,  President.      Jacob  8.  Farrand. 
Michael  Martz.  James  Beatty. 

•John  Pridgeon. 

•Term  expired;  Marshall  H.  Godfrey  appointed. 
1885. 

•Jacob  S.  Farrand,  President.      Michael  Martz. 
Marshall  H.  Godfrey.  #Edwin  F.  Conley. 

•Samuel  G.  Caskey. 

•James  Beatty  died  and  Edwin  F.  Conely  appointed  to  fill  vacancy. 
•Chauncey  Hurlbut  died  and  Samuel  O.  Caskey  appointed  to  fill 
vacancy. 

•Jacob  S.  Farrand' s  term  expired  and  re-appointed. 

1886. 

Jacob  S.  Farrand,  President.        Michael  Martz. 
Marshall  H.  Godfrey.  *John  Pridgeon. 

Samuel  G.  Caskey. 

•Edwin  F.  Conely's  term  expired  and  John  Pridgeon  appointed  to 
fill  vacancy. 

1887. 

Jacob  S.  Farrand,  President.        John  Pridgeon. 
Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

•Joseph  Nagel. 

•Michael  Martz' 8  term  expired  and  Joseph  Nagel  appointed  to  fill 
vacancy. 

1888. 

Jacob  S.  Farrand,  President.        John  Pridgeon. 
Marshall  H.  Godfrey.  *Sainuel  G.  Caskey. 

Joseph  Nagel. 

•Term  expired  and  re-appointed. 
1889. 

Jacob  S.  Farrand,  President.        John  Pridgeon. 
Samuel  G.  Caskey.  Joseph  Nagel. 

•August  Goebel. 

•Marshall  H.  Godfrey  resigned  January  1,  1889.    August  Goebel  ap- 
pointed to  fill  vacancy.   Term  expired  May  1st,  and  re-appointed. 
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J«*a  Pridgeon,  President 
Joseph  Xagel. 


August  GoebeL 
•Henry  M.  Duffleld. 


Samuel  O.  Caskey. 


•Jacob  S.  Parrand's  term  expired,  and  Col.  Duffleld  was  appointed 
to  mi  racancy  July  9th  18M;  John  Pridgeon  resigned  aa  President  of 
the  Board,  on  account  of  Ill-health,  and  Henry  M.  Duffleld  waa  elected 
to  nil  racancy. 


Joseph  L.  Hudson. 

• John  Piidfeon's  term  expired  May  1st,  and  Prank  E.  Klrby  was 
appointed  for  a  term  of  6  years. 

1892. 

Samuel  O.  Caskey,  President  Henry  M.  Duffleld. 
August  Ooebel.  Joseph  L.  Hudson. 


1891. 


Henry  M.  Duffleld,  President 
August  Ooebel. 


•John  Pridgeon. 
Samuel  G.  Caskey. 


Frank  E.  Kirby. 


1893. 


August  Ooebel,  President 
Prank  E.  Kirby. 


Samuel  O.  Caskey. 
Henry  M.  Duffleld. 


Joseph  L.  Hudson. 


1894. 


Henry  M.  Duffleld,  President     Frank  E.  Kirby. 
Albert  L.  Stephens.  DeWitt  H.  Moreland. 

Edward  W.  Pendleton. 


1895. 


Frank  E.  Kirby,  President.        Albert  L.  Stephens. 
DeWitt  H.  Moreland.  Edward  W.  Pendleton. 

Darius  D.  Thorp. 


CHANGES  IN  STREET  NAMES  1896. 


4VHCRC  RUN  PROM  ANO  LOCATED  BY  WARD  ANO  PRCCINCT. 


The  following  appended  lists  give  the  names  of  streets 
newly  opened,  and  also  changes  in  names  of  streets  up  to 
January  1st,  1896  : 


Bancroft  ave. 
Barker  ave. . . 

Barry  st  

Beats  ave  

Batman  st  

Belvidere  ave.. 

Bingham  st  

Blair  st  

Bradley  st  

Brock  st  

Bruce  st  

Buhl  st  

Burlingame  ave 

Cadillac  ave  

Calumet  ave  

Canton  ave  

Carlton  st  

Carver  st  

Chapin  st  

Clay  ave  

Conger  st  

Cook  st  

Crane  ave  

Crary  st  

Crawford  Boul'd. 

Cresswell  st  

Dallas  st  

Deming  st  

DUlon  ave  

Douglas  st  

Duncan  st  

Durand  st  

Eldred  st  

Emmons  st  

Brskine  st  


FORMER  If  AMI. 


Farnsworth  ave. 
Fairbanks  st  


Williams  ave.  and  Joy  road 

Ferry  ave  

Willis  ave  

Thorburn  st  

8nerman  st  

Company  and  Bolde  aves. 

Forest  ave  

Palmer  ave  

Mullett  st  

Lincoln  ave  

Champlaln  st  

Canfleld  ave  

Englewoodave   

Cadillac  boulevard  

Brigham  st  

Godfrey  ave  -j 

Forest  ave  

Commonwealth  ave  

Hendrie  and  Medbury  

Pallister  ave  

Piquette  ave  

Poplar  st   

Laclede  ave  

Clinton  ave  

Hamilton  ave  

Klrby  ave  

Morton  st  

Gilbert  st  

Lincoln  ave  

Warren  ave  

Milwaukee  ave  

Maple  st  \ 

Chandler  st  

Julia  H.  st  

Calhoun  st  

Farnsworth  st  -j 

Lafayette  place  


BUNS  FROM 


i 


LOCATED  IN 

Ward.  iPreclnct. 


W.  from  Woodward 

8-4 

9-8 

E.  from  McClellan. 

15 

E.  from  McClellan. 

15 

I 

8.  from  Mack. 

15 

W.  from  Crane. 

15 

I 

N  from  Jefferson. 

15 

4-5 

E.  from  Cadillac. 

15 

5 

E.  from  McClellan. 

15 

W.  from  Crane. 

15 

s 

N.  from  Lothrop. 

6 

8 

W.  from  Crane. 

15 

4 

E.  from  Holcomb. 

15 

5 

W.  from  Woodward 

2-4 

9-8 

N.  from  Jefferson. 

15 

45 

W  from  Third. 

4-6-8 

6-6-7 

N.  from  Centerline 
road. 

\  15 

« 

E.  from  McClellan. 
N.  from  Lothrop. 

5 

1 

8 

E.  from  Fischer  ave 

15 

5 

E  from  Woodward. 

1-8-57-9 

8-8-7-6-6 

E.  from  Baldwin. 

1ft 

6 

E.  from  Welch  ave. 

16 

5 

N.  from  Mack  ave. 

5 

5 

W.  fromCrane  ave. 

15 

4 

N.  from  Bancroft. 

4-6 

8-9 

E.  from  McClellan. 

15 

5 

E.  from  Riopelle. 
E.  from  Scotten. 

7 

6 

14 

8 

N.  from  Holden. 

8 

8 

E.  from  McClellan. 

15 

5 

E.  from  Helen. 

15 

5 

E.  and  W.  from  Van 
Dyke. 

4-8 

W.  from  Junction. 

16 

2 

E.  from  McClellan. 

15 

5 

W.  from  Gratiot. 

1-11 

5-4 

Bet.  Woodward  and 

Mt.  Elliott. 

\  1-18 

7-6 

E.  from  Scotten. 

16 

8 
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pusnrr  ham*. 


fORMS*  MAMS. 


RUNS  ntOM 


Fetoh  st  

Ferry  ave.  

Finley  st  

Fisher  ave  

Forest  are  

Foster  it.  

Frederick  are... 

OlUet  st  

Uoodwln  st  

Gordon  st.  

Goethe  st  I 

Granger  st.  I 

Graves  st  

Greeley  st  

Greenwood  ave . . 
Grummond  are. . 
Haigh  ave  , 

Hamilton  bouTd.; 

Harper  ave  

Hecla  are  

Hendrie  ave  

Holoomb  ave.... 

Homer  st  

Houghton  st.    . . 

Hyde  st.  

Kellogg  st  

Klrby  st  

Kttchellst   

Laclede  ave  

Ladue  st  

Lafayette  ave. . . 

Laferty  st  

Lambert  st  

Leach  st  

Lernoult  st  

Lincoln  ave  

Longyeer  st  

Lossing  st  

Mack  ave  

Marstoo  ave  

Mathews  st  

Maxwell  ave  

Merrill  st  

Miles  st  

Moffat  st  

Morley  st  

Morrell  st  

Morrow  st  

Murray  st  

Xorvell  st  

Oakland  ave — 

Olney  st  

Palmer  ave  

Parker  ave  

Parkman  ave — 

Phelps  st   

Philadelphia  ave 

Pollard  st   

Ransom  st   

Rlvsrd  st 

Rohns  ave   

Heward  ave  

Beyburn  ave  

Sherwood  ave.... 

Sidney  ave  

Sprague  st  

Stanton  ave  


LOCATED  IX 

Ward.  Precinct. 


Plquette.   E.  from  McOlellan. 

Klrby  ave  ,  E.  from  Baldwin. 

Ouster  ave   W.f  rom  JoaCmpau 

Janyoe  and  Richard  ave. .  N.  from  Mack. 

Garfield  ave   E.  from  McClellan 

Beaufaltave  \  j  N  ^  CeDU5riine 

■wrf^k  mt  *  Bet  Woodward  and 

*******  8t  ,       Mt.  Elliott. 

Blaine  and  Chandler   W.  from  8t.  Aubln. 

Hastings  st   If.  from  Hoi  brook. 

Warren  ave.   E.  from  Cadillac 

Elm  Grove  ave   W.  from  McClellan., 

Palmer  ave   E  from  Baldwin. 

Hancock  ave   E.  from  Holcomb. 

Riopelle  st.   N.  from  Reutter. 

Crawford  st   8.  from  Boulevard. 

Cleveland  ave   W.  from  Woodward 

Bigelow  and  Andrus.   W.  from  St.  Aubln. 

 \ "trsLsssr'* 

Centerllne  rd  £  Buttler  ave  N.  City  Line. 

Harrison  ave   N.  from  Merrick. 

Boulevard.   E.  from  Baldwin. 

Ackley  ave   N.  from  Gratiot. 

Agnes  ave   W.  from  Crane. 

Charles  J.st   E.  from  Holcomb. 

Harper  and  Trombly  aves  E.  from  Helen. 

Baltimore  ave   E.  from  Baldwin. 

Farnsworth  st   E.  from  Baldwin. 

Riopelle  st   N.  from  Pal  lister. 

Parker  ave   W.  from  Concord. 

Trombly  ave   E.  from  Baldwin, 

Volunteer  ave   W.  from  McKtnstry. 

Laferty  place   Howard  to  M.C.R.R. 

Plquette  and  Kanter  aves.  E.  from  Concord. 

Croghan  st   W.  from  Crane. 

Farnsworth  st   E.  from  McClellan. 

Green  ave   N.  from  Holden. 

Harper  ave   E.  f  rom  Helen. 

Orleans  st   N.  from  Pallister. 

Bellair  st   Riopelle  to  Gratiot. 

Lincoln  ave   W.  from  St.  Aubln. 

Macomb  st   W.  from  Helen. 

Morton  ave   N.  from  Gratiot. 

Seventh  st   N.  from  Lothrop. 

Trombly  ave   E.  from  Helen. 

Frederick  st   E  from  Holcomb. 

Avery  ave   N.  from  Lothrop. 

Theodore  at  >  ^  ™*  ^ 

Dequlndre  st   N.  from  Pallister. 

Theodore  st   E.  from  McClellan. 

Canneld  ave   E  from  Van  Dyke. 

Jerome  ave   N.  from  Plquette. 

W  hi  taker  ave   E.  from  Russell. 

Ferry  ave   E.  from  Baldwin. 

Belle  Isle  ave   E  from  Van  Dyke. 

Irving  and  Fourth  aves. ...  W.  from  Woodward 

Harper  ave   E  from  Baldwin. 

Moeller  st   E  from  Russell. 

Horton  ave    W.from  Joe  C'inpau 

Canneld  ave   E.  from  Cadillac 

Prospect  ave   N  from  Pallister. 

Crane  ave   N.  from  Mack. 

Fifth  ave   W.  from  Woodward 

Morrow  ave   8.  from  Gratiot 

Belleview  and  Cleveland . .  N.  from  Harper. 

Wbltaker  st   E.  from  Russell. 

Willis  ave,    E  from  Van  Dyke. 

Seventeenth  st  .  S  from  Od  River 


15  [ 

5 

15 

A 

11  . 

7 

15  1 

6 

15 

ft 

15 

a 

.  1  IS 
1-15  , 

i  -4 

5  < 

7 

8-7 

15  | 

5 

15 

4 

15 

e 

15  , 

5 

7  ' 

e 

&-6 

9 

>  44  i 

7 
■  ■ 

'  1 
15 

s*e 
A 

8 

g 

1ft  • 

64 

15 

A 

1ft 

4 

1ft 

4 

15  1 

A 

15 

A 

15  ' 

a 

7  | 

A 

15 

t 

15 

* 

15 

| 

15  1 

a 

1ft 

4 

15 

5 

A 

1ft 

A 

7 

a 

A44 

0 

15 

9 

15 

ft 

A 

H 

15 

A 

Ift 

ft 

H 

\  ,. 

7-9 

6-7 

1ft 

1ft 

a 

< 

15 

15 

44 

15 

7 

t-11 

15 

5  I 

15  1 

15 
15 
ft 
1ft 
10 
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Sterling  ave  

8tevensst.  

Stuart  st.  

Sylvan  st  

8y]vesterst....  j 

Taylor  ave.   

Thirteenth  st.... 

Tooti  are  

Walbridge  st  ... 

Warren  are  

Webb  ave  

Wellington  ave.. 

Whipple  st  

Wilbur  st  

Willard  st.  

Wisner  st  


Trumbull  ave  

Superior  st    

Superior  st  -J 

Gladstone  st  

Alexandrine  and  De  Vo- I 

gaelaer  f 

Raymond  ave  

Laierty  st  

Parker  st  | 

Sargent  st  

Plymouth  road  

Wilkinsave.  

Reutter  st  

Frederick.  

Endicott  ave  

Hancock  ave  

Harper  


N.  from  Holden. 
E.  from  Van  Dyke. 
E.  and  W.  from  Con- 
cord. 
E.  from  Vlnewood. 

E.  from  Van  Dyke. 

W.  from  Woodward 
8.  from  Howard. 
E.  and  W.  from  Van 

Dyke. 
E.  from  Baldwin. 
W.  from  94th. 
W.  from  Woodward 
E.  from  Russell. 
E.  from  Baldwin. 
E.  from  Lincoln. 
E  from  Van  Dyke. 
E.  from  Cadillac. 


STREETS  NEWLY  OPENED. 


LOCATED  BY  WARDS  AND  PRECINCTS.  JANUARY  1696. 


wabd.  rascmer. 


Add  St.— N.  from  Harper.   I  ft-n 

AdeleSt— 8t.  Aubin  to  Cbeoe    Ml 

Ainsterdam  St -Cass  to  Third  I  8-4 

Anoetta  Ave  — N.  from  Caulff  to  N  City  Line   8 

Antoinette  St— Woodward  to  Tbird   t-4 

Beach  Place— from  the  River  to  Edgemere  Boulevard   IS 

Beck  St.— from  Park  man  to  N.  of  Seward   4 

Beneteau  St.— N.  from  Jefferson  E.  of  City  Limits  ,  

Berlin  8t— from  Elmwood  to  Boulevard   18-15    |  8-4 

Bohemian  Ave.— Cass  to  Third   8-4 

Brock  Place— 8.  from  PalUster   6 

Brown  Place— W.  from  Twenty-Sixth   14 

Barrel  1  Place— E.  from  May  bury  Ave   It 

Cameron  Ave.— N  from  Holbrook  to  City  Line   5 

Campau  St  —  Dix  to  Toledo   14 

Canfleld  Ave.— Lincoln  to  Grand  River   8 

Canton  Ave  —  N.  from  Harper    15 

Garter  Place— E.  from  Twelfth     8-4 

Carrie  St  — N.  from  Harper   18 

Chippewa  Ave.— Gratiot  to  Harper   16 

Church  8t.-E.  and  W.  of  Eleventh   8 

Colburn  Ave.-Cass  to  Third   8-4 

Concord  Ave.— N.  from  Harper.   1ft 

Dexter  St  — N.  from  N.  Boulevard   It 

Duncan  St.  -Morton  to  Newland   16 

Dyar  Ave  — N.  from  Holbrook    7 

Eastern  Place— W.  from  Twenty-Sixth   14 

Edgemere  Boulevard— E.  and  W.  from  Beach  Place   16 

Elm  8t  -between  Twelfth  and  Thirteenth   6 

Ferry  Ave.— Woodward  to  Third   8-4 

Flnley  Ave  -  W.  from  Jos.  Campau   8- 11 

Fordyoe  Ave.— N.  from  Marston  Ave   9-11 

Foster  St.— N.  from  Harper   15 

Frank  St.— Sixth  to  8eventh   a 

G.  A.  R.  8 1. -Welch  to  Hammond   18 

Greenfield  Ave.— 8.  from  Palllster    6 

Greusel  St.-Otis  to  Michigan  Ave   16 

Gilbert  Place— Twelfth  to  Hamilton  Boulevard.   8-4 

Goodwin  8t— fl.  from  Holbrook  to  City  Line   8-6 

Hasel  Ht.— between  Harrison  and  Grand  River   8 

Helen  Ave.— Macomb  to  Mack.   16 

Holds*  Ave.— Cass  to  Third   8-4 

Iroquois  St  — N.  from  Jefferson   15 

Island  View  Boulevard— 8.  from  Jefferson   1ft 

Ironside  8t -Welch  to  Hammond   16 

J.  P.  Ave. -Clark  to  8oottsa   14 

Knox  St. -from  Holbrook  to  GUette   7 

Lambert  8t— Morton  to  Newland   16 

Lamson  Place— 8.  from  Palllster   6 

Lee  Ptaoe-E.  from  Twelfth   6 

be  May  St— N.  from  Jefferson  E.  of  City  Limits.  

Lyman  St— W.  from  Cbeoe.   8-11 
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Lodl  St— N.  of  Holburn  Are  

Mansur  St.— Harper  to  Piquette  

Marshland  Road— N.  from  Jefferson,  E.  of  City  Limits  

Maxwell  8t.— N.  from  Jefferson  

Merrill  Plac#»— 8.  from  PalUster  

McBrearty  Place— Rlvard  to  Russell  

Medbury  Ave.— Morton  to  New  land  

Montclair  St— N.  from  N.  Boulevard  Cbet.  18th  and  Grand  River) 

Montrose  St.— W.  from  Hamilton  Boulevard.  

Morrow  81— N.  from  Clay  and  Hobrook  

Moore  Place— W.  from  Twenty-Sixth  


Morton  Ave— Gratiot  to  Harper. 
Nelson  8t— between  D..  G  H.  &  M.  R.  R  and  Dyar. . 

Newland  St.— Mack  to  Harper  

Newport  Ave  —  N.  of  Jefferson,  E.  of  City  Limits.  

Newton  Ave.— W.  from  Jos.  Campau  

O'Flynn  St— N.  of  Jefferson,  E.  of  City  Limits  

Otto  St — N.  and  S.  from  Seward  

Park  View  Boulevard— S.  from  Jefferson  

Parker  St.— N.  from  Jefferson  

Pollard  Ave.— W.  from  Jos  Campau  

Richard  8t— Sevburn  to  Van  Dyke  

Rolf  Place— N.  from  Mack  

8aglnaw  St.— N.  from  Holburn  Ave  

8covel  Place— W.  from  Twenty-Sixth  

8eneca  St.— Gratiot  to  Harper  

Seminole  St— N.  from  Jefferson  

Sherwood  St— N.  from  Harper  

8ixth  St.— Lysander  to  Forest  

Spring  St— Clark  to  Scotten  

Stevens  Ave.— Gratiot  to  Harper  

Stephens  St— Mack  to  Harper  

St.  Charles  St— Harper  to  Strong  

St.  Albertus  Place— Dequindre  to  St.  Aubln  

St.  Jean  Road— N.  from  Jefferson,  E  of  City  Limits. . 

Sylvester  St— E.  and  W.  from  Van  Dyke  

Third  Ave  — N.  Boulevard  to  N.  of  Bethune  

Thurman  St.— Gratiot  to  Hendrie  

Toledo  St— between  Twenty-Fourth  and  Scotten  

Twenty- 8ixth  8t— S.  from  Grand  River.  

Vienna  St.— Woodward  to  Third  

Warsaw  Place— E.  from  Dequindre  

Welsch  Are.— Rans pacta  to  Michigan  

Wilbur  Ave.— E.  from  Lincoln   

Wlldemere  St.— Welsch  to  Hammond  


18 
5 


15 
6 
6 
16 
12 
6-8 
9 
IS 
15 
7 
16 


9-11 


4 

15 
15 
9-11 
15 
15 
18 
12 
15 
15 
15 

6 
14 
15 
15 
15 

9 


15 
4 

15 
12-14 

12 
2-4 
9 

16 
6 

12 


4 

8 
7 
5 
6 
8-8 
7 
6 
6 
6 
5 


6-5 
8 
5 

2-8 
6 
8 
6 
4 
8 
6 
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ALPHABETED  BY  STREETS,  SHOWING  THE  SIZE  OF  IRON 


PIPEAGE  OF  THE  CITY  OP  DETROIT, 

JANUARY,  1896. 

HABETED  BY  STREETS,  SHOWING  THE  SIZE  OP  H 
PIPE  IN  USE. 


A  «t.,  e.  from  Scotten  78  ft   4 

"  Hubbard  to  Vinewood   4 

Aberle  ave.,  e.  from  Russell  348  ft   4 

Abbott  St.,  Tenth  to  Cass    24 

w.  from  Third  20  ft   6 

"          alley  s.  of,  crossing  Sixth   6 

"           alley  s.  of,  196  ft.  e.  of  e.  of  Twelfth  to  Cass   4 

Adair  st.(  the  river  to  10  ft.  n.  of  s.  of  Jefferson   6 

"          10  ft.  n.  of  s.  to  29  ft.  n.  of  s.  of  Jefferson   4 

Adams  ave.,  John  R.  to  Randolph   6 

"            Witherell  to  Hastings   4 

"            alley  s.  of  Cass  to  240  ft;  e.  of  Clifford   4 

"           alley  s.  of,  John  R.  to  Randolph   4 

Adelaide  St.,  90  ft.  e.  of  w.  of  Woodward  to  22  ft.  e.  of  w.  of  Brush...  8 

"           22  ft.  e.  of  w.  of  Brush  to  24  ft.  e.  of  w.  of  Beaubien   10 

"            24  ft.  e.  of  w.  of  Beaubien  to  Orleans   4 

"            Orleans  to  11  ft.  e.  of  e*  of  same   18 

"           11  ft.  e.  of  e.  of  Orleans  to  Gratiot   10 

"            crossing  Gratiot    8 

Adele  st,  28  ft.  w.  of  e.  of  Chene  to  8  ft.  w.  of  w   6 

Agnes  ave.,  E.  Boulevard  to  Field   4 

"            Baldwin  to  Seyburn   6 

"           21  ft.  w.  of  e.  of  Seminole  to  20  ft.  w.  of  e.  of  Iroquois....  8 

Albert  St.,  Hammond  to  Wesson   6 

Alexandrine  ave.,  Grand  River  ave.  main,  to  alley  w.  of  Common- 
wealth   6 

"                   alley  w.  of  Commonwealth  to  alley  w.  of  Trumbull  4 

"                    alley  w.  of  Trumbull  to  Seventh   6 

"                    Seventh  to  Sixth   4 

"                    Greenwood  to  150  ft.  w.  of  Fourth   4 

"                    160  ft.  w.  of  Fourth  to  Fourth  ,   8 

"                    Third  to  Cass   4 

"                    Cass  to  Woodward   6 

Woodward  to  John  R   4 

"                   John  R.  to  143  ft.  w.  of  w.  of  Brush  (center  of  st.)  6 

143  ft.  w.  of,  to  Brush  (center  of  street)   4 

143  ft.  w.  ot%  to  34  ft.  e.  of  e.  of  Brush  (south  lawn)  6 

34  ft.  e.  of  e.  of  Brush  to  Beaubien   4 

44                    Beaubien  to  15  ft.  w.  of  w.  of  St.  Antolne   8 
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Alexandrlno  ave.,  15  ft.  w.  of  w.  of  8t.  Antoine  to  20  ft.  w.  of  e.  of 

same   

"  20  ft.  w.  of  e.  of  St.  Antoine  to  Russell  

"  Russell  to  alley  w.  of  Dubois  

"  alley  w.  of  Dubois  to  Chene,  w.  line  

w.  line  of  Chene  to  w.  line  of  Qrandy  

"  crossing  Qrandy   

"  McDougall  to  alley  e.  of  

alley  e.  of  McDougall  to  267  ft.  e.  of  e.  of  Moran.... 
Alfred  St.,  from  80  ft.  e.  of  w.  of  Woodward  16  ft.  w.  of  e.  of  John  R.. 

"  from  16  ft.  w.  of  e.  of  John  R.  to  e.  line  of  Brush  

"  from  e.  line  of  Brush  to  Russell  

"  Russell  to  Orleans   

"  Orleans  to  Dubois   

Alger  ave.,  16  in.  main  to  e.  line  of  Woodward  

e.  from  Woodward  514  ft  

from  514  ft.  e.  of  Woodward  to  108  ft.  e.  of  e.  of  John  R  

Russell  to  442  ft.  e.  of  Greeley  

Amherst  st.,  23  ft.  e.  of  w.  of  Cavalry  to  314  ft.  w.  of  Junction  

"  214  ft.  w.  of  w,  to  Junction  

Amsterdam  St.,  44  ft.  w.  of  e.  of  Second  to  44  ft.  w.  of  w.  of  Cass  

44  ft.  w.  of  w,  to  e.  line  of  Cass  

"  e.  line  of  Cass  to  w.  line  of  Woodward  

crossing;  Woodward,  west  side  

Annexation  St.,  Junction  to  540  ft.  e.  of  e.  of  same  

Anthon  St.,  260  ft.  w.  of  Campbell  to  360  ft.  w.  of  Junction  

360  ft.  w.  of  w.  to  30  ft.  w.  of  e.  of  Junction  

Antletam  St.,  Rivard  to  22  ft.  w.  of  w.  of  McDougall  

crossing*  Jos.  Campau  

Antoinette  St..  crossing;  Eighteenth,  east  side  

e.  line  of  Eighteenth  to  28  ft.  e.  of  w.  of  Stanton  

Fifteenth  to  223  ft.  w.  of  Fourteenth  

228  ft.  w.  of,  to  Fourteenth  

Fourteenth  138  ft.  w.  of  Wabash  

138  ft.  w.  of.  to  Wabash  

198  ft.  w.  of,  to  Twelfth  

"  43  ft.  w.  of  e.  to  e.  line  of  Second  

"  e.  line  of  8econd  to  Cass  

Arlington  pi.,  Cass  to  Woodward  

Arndt  st.,  Gratiot  to  6  ft.  w.  of  w.  of  Elm  wood  

6  ft.  w.  of  w.  of  Elmwood  to  Mt.  Elliott  

Artillery  ave.,  n.  from  River  st.  to  Battery  

"  crossing;  Fort   

78  ft.  s.  of  s.  to  n.  line  of  Lafayette  

477  ft.  s.  of  s.  of  main  in  Dlx  

Ash  St.,  Vine  wood  to  Twenty-seventh  

Twenty-fourth  to  e.  line  of  Tillman  

"       Maybury  to  250  ft.  e.  of  e  

250  ft.  e.  of  e.  of  Maybury  to  Sullivan  

Sullivan  to  Humboldt   

"       Humboldt  to  166  ft.  e.  of  e.  of  same  

*'      166  ft.  e.  of  e.  of  Humboldt  to  e.  line  of  Eighteenth  

e.  line  of  Eighteenth  st.  to  Seventeenth,  w.  line  

"       w.  line  of  Seventeenth  to  e.  line  of  Sixteenth  

crossing  Fifteenth   .*  

148  ft.  w.  of  w.  to  Wabash  

alley  e.  of  Wabash  to  Twelfth  
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Ash  st.,  Twelfth  to  Harrison  

"      National  to  alley  w.  of  Trumbull  

"      alley  e.  of  Trumbull  to  Grand  River  

Atkinson  ave.,  16  In.  main  to  21  ft.  w.  of  Woodward  

Atwater  St.,  8helby  to  8  ft.  w.  of  w.  of  Brush  

8  ft.  w.  of  w.  of  Brush  to  149  ft.  e.  of  e.  of  Rlvard  

149  ft.  e.  of  Rivard  to  33  ft.  w.  of  e.  of  McDougall  

"  alley  s.  of,  alley  w.  of  Bates  to  Randolph  

Audrain  st.  (In  line  of),  Cllppert  to  Michigan  Brass  &  Iron  Works, 

1,808  ft.  (outside  of  city  limits)   

Aurelia  St.,  w.  line  of  Thirteenth  to  Twelfth  

Avery  ave.,  21  ft.  n.  of  s.  of  Willis  to  345  ft.  n.  of  Klrby    

s.  from  Piquette  104  ft  

"  alley  w.  of,  Alexandrine  to  alley  s.  of  Willis  

"  alley  w.  of,  Lysander  to  Lombard  terrace  

B  St.,  813  ft.  w.  of,  to  Vinewood  

Bag?  St.,  Fifteenth  to  Woodward   

"        crossing  Greenwood  on  e.  side  

"        e.  line  of  Greenwood  to  Fifth   

Bagley  ave.,  Grand  River  to  Park  

"  alley  e.  of,  Cass  to  alley  s.  of  Park  

Baker  St.,  Scotten  to  Hubbard  

"         crossing  e.  side  of  Vinewood  

"         Vinewood  to  Twenty-fifth  

"         crossing  Twenty-flfth,  e.  side  

"         Twenty-fifth  to  Twenty-fourth  

"         Twenty-fourth  to  Seventh  

Eighth  to  Seventh  

"         alley  s.  of,  Fourteenth  to  Wabash  

"         alley  s.  of,  Tenth  to  Eighth  

"         alley  s.  of,  Eighth  to  alley  w.  of  Fourth  

Baldwin  ave.,  Jefferson  to  Waterloo  

from  Mack  s.  267  ft  

Mack  to  Gratiot  1! 

Gratiot  to  Harper  

Baltimore  ave.,  w.  from  Sullivan  297  ft  

"  from  Lincoln  to  w.  line  of  Greenwood  

"  Greenwood  to  Woodward  

Woodward  to  w.  line  of  Brush  

"  crossing  Brush  w.  side  41  ft  

"  alley  s.  of,  Greenwood  to  Forsyth  

Bancroft  ave.,  16  In.  main,  to  w.  line  of  Woodward  

Bates  st.,  Atwater  to  Farmer  

"        from  Congress  to  Champlain  30 

"        alley  e.  of,  n.  line  of  Atwater  to  alley  s.  of  Woodbrldge   3 

Battery  St.,  Artillery  to  Dragoon  

Beacon  St.,  crossing  Brush,  e.  side  

Brush  to  211  ft.  e.  of  St.  Antoine  

Beals  ave.,  s.  from  Mack  1,628  ft  

Beaman  st.,  Crane  to  alley  w.  of  

Beaubien  St.,  from  Atwater  to  Champlain,  s.  line  

"  s.  line  Champlain  to  4  ft.  s.  of  n.  of  alley  n.  of  

alley  n.  of  Champlain  to  Clinton  

"  Clinton  to  s.  line  of  Gratiot  

"  crossing  Gratiot,  s.  side  

"  Gratiot  to  14  ft.  s.  of  n.  line  Madison   8 

Madison  to  23  ft.  s.  of  n.  line  of  Elizabeth   4 
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Be*ub**a  ft  fl  ft  l  of  a.  line  of  Elisabeth  to  18  ft  n.  of  a  lino  of 

Columbia   It 

18  ft  n.  of  a.  of  Columbia  to  16  ft.  n.  of  a  of  Adelaide...  It 

er— lac  Adelaide,  n.  aide  

a.  lne  Adelaide  to  Wataon  

-  Wataon  to  Harper  

Harper  to  a  line  of  Boulevard  

uueslna  Boulevard,  a  side  

6J  ft  a  of  n.  of  Boulevard  to  Custer  

SJssvcSsA  ave,  a.  from  Jefferson  686  ft  

6BS  ft  n.  of  Jefferson  to  285  ft.  s.  of  Champlaln. ... 
6BS  ft  a  of  Champlaln  to  888  ft.  n.  of  Kercheval. 

a  line  of  Mack  to  ISO  ft  n.  of  n.  of  Forest  

crosalnc  N.  Boulevard   

8jsai  if  su  Vtoewood  to  Twenty-seventh  

sfeeoa  st.  Seventh  to  First  

t  ave*,  Jefferson  to  881  ft  n.  of  n.  of  Stuart  

crossing  Gratiot   

OraUot  to  86  ft  a  of  a  of  Frederick  

86  ft.  a  of  s.  of  Frederick  100  ft  n.  of  n.  of  same. 

crosslnc  N.  Boulevard  

:  ava,  16-in.  main  to  e.  line  Woodward  

18  ft.  w.  of  w.  of  to  Oakland  

sUM8irs  ava,  crossing  Jefferson,  n.  side  

n.  from  Jefferson  to  286  ft.  n.  of  n.  line  

80  ft.  a  of  n.  of  St.  Paul  to  686  ft.  n.  of  Lorman.. 

crossing  a  side  of  Mack  to  177  ft.  s.  of  same  

i  st.  Brush  to  8  ft  w.  of  e.  line  of  Beaublen  

from  Beaublen  to  Russell  

tin  st,  Gratiot  to  Joa  Campau  ave  

■         crossing  Joa  Campau  ave  

Joa  Campau  to  alley  w.  of  McDouaall  

alley  e.  of  McDouaall  to  Elmwood  

"         crossing  Elmwood   

EUery  to  Mt.  Elliott   

FHhune  ava,  Hamilton  Boulevard  to  Woodward  

}  .Idle  st,  Vinewood  to  Twenty-seventh  

Maine  ave.,  lf-ln.  main  to  w.  line  Woodward  

w.  from  Woodward  1.816  ft  

U4one  st,  B.  Boulevard  81  ft  e.  of  a  of  same  

"         814  ft.  w.  of  Collins  to  w.  line  of  same  

U  ft.  a  of  a  of  Collins  to  284  ft  w.  of  w.  of  Moran... 

**         284  ft  w.  of.  to  Morsn  

Boulevard,  between  Fort  and  Myrtle,  see  W.  Boulevard. 

*'  Twenty-seventh  and  Hubbard,  see  Myrtle  BouleVa. 

Myrtle  and  N.  Boulevard,  see  Hubbard  Boulevard. 
Hubbard  Boulevard  and  McDouaall.  see  N.  Boule- 
vard. 

N.  Boulevard  and  Hendrle,  see  McDouaall  Boulev'a. 
McDouaall  and  Front enac,  see  Hendrle  Boulevard 
Hendrle  and  Jefferson,  see  Frontenac  Boulevard. 

unwen  ave.,  Jefferson  to  60  ft  s.  of  Chapoton  

Hradley  st,  w.  from  Crane  211  ft  

ly  St.,  Woodward  to  8  ft.  w.  of  w.  of  Brush  

8  ft.  w.  of  w.  to  18  ft.  w.  of  e.  of  Beaublen  

Beaublen  to  Russell   
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Bralnard  »t.,  Trumbull  to  e.  line  of  Seventh  

e.  line  of  Seventh  to  Sixth  

"  Greenwood  to  alley  w.  of  Fourth  

"  alley  w.  of,  to  16  ft.  w.  of  e.  of  Fourth  

16  ft.  w.  of  e.  of  Fourth  to  17  ft.  e.  of  w.  of  Third  

Third  to  Case  

Brandon  pi.,  114  ft.  w.  of  w.  of  to  Moran  , 

Brandon  ave.  (west),  Campbell  to  Junction  

"  "      Junction  to  Hubbard  

Bratshaw  St.,  16  ft.  w.  of  e.  of  Fourth  to  28  ft.  e.  of  w.  of  Third  , 

Breckenrldge  St.,  w.  from  Humboldt  74  ft  

Humboldt  to  Eighteenth  

Eighteenth  to  148  ft.  w.  of  Sixteenth  

148  ft.  w.  of  Sixteenth  to  Sixteenth  , 

Fifteenth  to  140  ft.  w.  of  Fourteenth  , 

140  ft.  w.  of,  to  Fourteenth  

Brevoort  pL,  Twenty-second  to  alley  e.  of  

M  Nineteenth  to  alley  w.  of  Eighteenth  

Brewster  St.,  crossing  e.  side  of  Brush  

44  e.  line  of  Brush  to  Russell  

Riopelle  to  Gratiot  

Bxinket  St.,  Crane  to  Hibbard  

Bristol  pi..  Twenty-second  to  Twenty-first  

Brown  pi.,  25  ft.  w.  of  e.  of  Twenty-sixth,  e.  146  ft  

Bruce  St.,  2  ft.  w.  of  alley  w.  of,  to  Crane  

Brush  St.,  Atwater  to  Jefferson  

"         crossing;  Jefferson   

"         Jefferson  to  Congress  

M         Congress  to  Gratiot  

"         Gratiot  to  28  ft.  n.  of  s.  of  Madison  

"         Madison  to  10  ft.  s.  of  n.  of  Elisabeth  

Elisabeth  to  s.  line  of  Adelaide  

"         crossing  s.  side  of  Adelaide  

"         16  ft.  n.  of  8.  of  Adelaide  to  21  ft.  s.  of  n.  of  Edmund  

"         Edmund  to  Watson  

"         Watson  to  Benton  

"         16  ft.  n.  of  s.  of  ^Benton  to  28  ft.  s.  of  n.  of  Rowena  

"         Brady  to  3  ft.  n.  of  s.  of  Alexandrine  

8  ft.  n.  of  s.  of  Alexandrine  to  230  ft.  n.  of  Milwaukee  

"         230  ft.  n.  of  Milwaukee  to  24-in.  main  in  N.  Boulevard  

"         crossing  Calmer,  both  sides  

"         Horton  to  Hamlin  

"         crossing  Chandler   

Bryant  St.,  e.  from  Wabash  125  ft  

125  ft.  e.  of  Wabash  to  Twelfth./.  

Buchanan  St.,  Livernois  to  Vine  wood  

"  Vinewood  to  Grand  River  

"  .  Twenty-eighth  to  Scott  en  

Twenty-fourth  to  Twenty-third  

Williams  to  e.  line  of  Maybury  

e.  line  of  Maybury  to  76  ft.  e.  of  Sullivan  

387  ft.  w.  of  Humboldt  to  Eighteenth  

"  169  ft.  w.  of,  to  Seventeenth   

Fifteenth  to  Wabash  

alley  s.  of,  Joe  to  Howell  :  

Burns  ave.,  Jefferson  from  42-ln.  main  n.  435  ft  

42-ln.  main  In  Champlaln  to  n.  line  of  St.  Paul  
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Burlage  pi.,  Waterloo  to  Cleveland  

Burllngame  ave.,  Woodward  16-ln.  main  to  1,264  ft.  w.  of  same 
Burrell  pL,  26  ft.  w.  of  e.  of  Maybury  to  212  ft.  e.  of  Sullivan.. 

Bushey  St.,  Michigan  to  21  ft.  n.  of  s.  of  Julia  

Butternut  st.  Twenty-fourth  to  Fifteenth  24 

Williams  to  227  ft.  e,  of  Maybury. 

e.  from  Seventeenth  144  ft  

e.  from  Wabash  26S  ft  

"  National  to  alley  w.  of  Trumbull 

alley  e,  of  Trumbull  to  Seventh.. 

C  St.,  Hubbard  to  Vinewood  

Cadillac  ave..  Pumping  Works  to  Mack  41 

"  crossing  Jefferson  to  n.  line  

"  1.0v0  ft.  n.  of  to  2,460  ft.  n.  of  Jefferson 

"  96  ft.  s.  of  to  Harper  

Cadillac  square,  s.  side.  Woodward  to  Randolph  24 

n.  side,  Monroe  to  Bates  

"  alley  n.  of,  from  second  alley  e.  of  Woodward  to 

Randolph   

"  alley  s.  of,  alley  e.  of  Woodward  to  Bates  

Cadillac  Park,  282  ft.  w.  from  Bates  to  120  ft.  e.  of  same  

Calumet  ave.,  w.  line  of  Twelfth  to  1*6  ft  e.  of 

"  crossing  Lincoln   

Eighth  to  Fourth  

"  Grand  River  to  Third  29 

Calvert  ave.,  crossing  Woodward  to  w.  line  

Cameron  ave.,  24-ln.  main  to  122  ft.  n.  of  N.  Boulevard 

122  ft.  n.  of  N.  Boulevard  to  Clay  

Clay  to  28  ft.  n.  of  Koch  

26  ft.  s.  of  n.  of  Halgh  to  it  ft.  n.  of  n.. 

Campau  St..  River  st.  to  Fort  

n.  from  Dix  448  ft  

Campbell  ave..  River  st.  to  Dunn  

Michigan  to  161  ft.  n.  of  Herbert  

Canneld  ave..  Thirteenth  to  48  ft.  e.  of  same  

48  ft.  e.  of  Thirteenth  to  Twelfth  

crossing  Seventh   

"  e.  line  of  Seventh  to  8lxth  

"  Greenwood  to  Fourth  

Third  to  Woodward  

Third  to  Woodward  22 

Woodward  to  Collins  42 

Woodward  to  767  ft.  w.  of  Mt.  Elliott  

767  ft.  w.  of.  to  Mt.  Elliott  

Canton  to  9  ft.  w.  of  Helen  

alley  s.  of,  from  Hastings  to  alley  e.  of  same  

Canlff  ave.,  16-ln.  main  to  w.  line  of  Woodward  

w.  of  w.  line  of  Woodward  27  ft  

Canton  ave.,  Jefferson  to  210  ft.  n.  of  Kercheval  

"  crossing  Mack   

"  22  ft.  s.  of  n.  of  8tuart  to  Gratiot  

Hancock  to  168  ft.  n.  of  Frederick  

Medbury  to  Plquette  

crossing  N.  Boulevard  

Caroline  st..  Thirteenth  to  192  ft.  w.  of  Twelfth  

192  ft.  w.  of  to  Twelfth  8  A 

Cass  st.,  Woodbrldge  to  Jefferson  

Jefferson  to  Fort  21 

alley  n.  of  Michigan  to  Spencer   4 
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Casa  st.,  alley  w.  of,  from  alley  s.  of  Spencer  to  Lewis   4 

Cass  ave.,  Jefferson  to  Columbia  10 

Columoia  to  Gilman  16 

Oilman  to  Joy  10 

44  Joy  to  Alexandrine   8 

"  Alexandrine  to  16  ft.  s.  of  s.  line  of  Canfleld   6 

44  crossing*  Canfleld  48  ft   8 

"  32  ft.  n.  of  s.  of  Canfleld  to  19  ft.  n.  of  n.  of  Warren   6 

19  ft.  n.  of  Warren  to  34  ft.  n.  of  s.  of  Kirby  (east)  10 

Kirby  (east)  to  Kirby  (west)   12 

21  ft.  n.  of  s.  of  Kirby  (west)  to  20  ft.  n.  of  s.  of  Holden....  10 

20  ft.  n.  of  s.  of  Holden  to  118  ft.  s.  of  D.  A  B.  C.  R.  R   6 

118  ft.  s.  of  D.  &  B.  C.  R.  R.  to  Milwaukee   8 

44  s.  line  of  N.  Boulevard  to  24-1  n.  main   8 

44  w.  side,  crossing  Forest  and  Putnam   4 

"  alley  w.  of,  alley  s.  of  Elizabeth  to  119  ft.  s.  of  Oilman   4 

44  alley  w.  of  119  ft.  s.  of  to  Oilman   3 

44  alley  w.  of  Ledyard  to  Bagg   4 

Catherine  St.,  Gratiot  to  Hastings  12 

Hastings  to  Rivard   4 

44  crossing  Rivard    6 

44  Rivard  to  w.  line  of  Dequindre   4 

44  w.  line  of  Dequindre  to  e.  line  of  St.  Aubin   6 

44  crossing  Jos.  Campau  6&8 

44  e.  line  of  St.  Aubin  to  Elm  wood   4 

Cavalry  ave.,  36  ft.  s.  of  n.  of  Fort  to  18  ft.  n.  of  s.  of  Celeron   6 

44  Lafayette  to  Amherst   6 

44  Regular  to  n.  line  of  Dix   6 

44  *  n.  line  of  Dix  to  Toledo   4 

Celeron  St.,  274  ft.  w.  of  Campbell  to  Junction   4 

44  19  ft.  w.  of  e.  of  Cavalry  to  231  ft.  e.  of  same   6 

Celia  St.,  Wabash  to  4  ft.  e.  of  e.  line  of  same   4 

4  ft.  e.  of  e.  of  Wabash  to  Thirteenth   8 

Thirteenth  to  Twelfth   4 

Champlain  St.,  Randolph  to  St.  Aubin  30 

44  Randolph  to  alley  e.  of  same   4 

44  St.  Antolne  to  Orleans   4 

44  Orleans  to  Elmwood   6 

44  Elmwood  to  250  ft.  w.  of  Leib   4 

260  ft.  w.  of  to  Leib    3 

44  30-in.  main  in  Chene  st.  to  Iroquois   42 

44  (in  line  of),  from  Iroquois  through  private  property  to 

intersection  of  Crane  and  Jefferson  42 


44  alley  8.  of.  alley  e.  of  Randolph  to  St.  Antolne 

Chandler  ave.,  Woodward  to  Oakland  ..  

Charles  st,  8eventh  to  Sixth  

Charlevoix  St.,  Chene  to  e.  line  of  Jos.  Campau  

44  e.  line  Jos.  Campau  to  alley  w.  of  McDougall. 

44  alley  e.  of  McDougall  to  Elmwood  

Ellery  to  Mt.  Elliott  

44  142  ft.  w.  of,  to  Concord  

Charlotte  ave.,  Fifth  to  131  ft.  w.  of  Fourth  

44  131  ft.  w.  of,  to  Fourth  

44  alley  e.  of  Third  to  Woodward  

Chase  St.  (Delray),  6-in.  main  In  River  st.  s,  477  ft  

Chase  st.,  crossing  Russell,  e.  side  

44         e.  line  of  Russell  to  w.  line  of  Riopelle  
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A  St.,  e.  from  Scotten  78  ft   4 

Hubbard  to  Vinewood   4 

Aberle  ave.,  e.  from  Russell  349  ft   4 

Abbott  St.,  Tenth  to  Cass    24 

w.  from  Third  20  ft   « 

"          alley  s.  of,  crossing:  Sixth   6 

alley  s.  of,  196  ft.  e.  of  e.  of  Twelfth  to  Cass   4 

Adair  St.,  the  river  to  10  ft.  n.  of  s.  of  Jefferson   6 

"           10  ft.  n.  of  s.  to  29  ft.  n.  of  s.  of  Jefferson   4 

Adams  ave.,  John  R.  to  Randolph   6 

"            Witherell  to  Hastings   4 

alley  s.  of  Cass  to  240  ft:  e.  of  Clifford   4 

"            alley  s.  of,  John  R.  to  Randolph   4 

Adelaide  St.,  90  ft.  e.  of  w.  of  Woodward  to  22  ft.  e.  of  w.  of  Brush...  8 

"           22  ft.  e.  of  w.  of  Brush  to  24  ft.  e.  of  w.  of  Beaubien   10 

"            24  ft.  e.  of  w.  of  Beaubien  to  Orleans   4 

"            Orleans  to  11  ft.  e.  of  e<  of  same   18 

11  ft.  e.  of  e.  of  Orleans  to  Gratiot   10 

crossing:  Gratiot    8 

Adele  St.,  28  ft.  w.  of  e.  of  Chene  to  8  ft.  w.  of  w   6 

Agnes  ave.,  E.  Boulevard  to  Field   4 

"            Baldwin  to  Seyburn   6 

"            21  ft.  w.  of  e.  of  Seminole  to  20  ft.  w.  of  e.  of  Iroquois   8 

Albert  St.,  Hammond  to  Wesson   6 

Alexandrine  ave.,  Grand  River  ave.  main,  to  alley  w.  of  Common- 
wealth   6 

"                    alley  w.  of  Commonwealth  to  alley  w.  of  Trumbull  4 

"                    alley  w.  of  Trumbull  to  Seventh   6 

"                    Seventh  to  Sixth   4 

"                    Greenwood  to  150  ft.  w.  of  Fourth   4 

"                    160  ft.  w.  of  Fourth  to  Fourth   8 

Third  to  Cass   4 

"                    Cass  to  Woodward   6 

"                    Woodward  to  John  R   4 

"                   John  R.  to  143  ft.  w.  of  w.  of  Brush  (center  of  st.)  6 

143  ft.  w.  of,  to  Brush  (center  of  street)   4 

143  ft.  w.  of%  to  34  ft.  e.  of  e.  of  Brush  (south  lawn)  6 

"                    34  ft.  e.  of  e.  of  Brush  to  Beaubien   4 

44                    Beaubien  to  15  ft.  w.  of  w.  of  St.  Antoine   3 
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Alexandrino  ave.,  16  ft.  w.  of  w.  of  St.  Antolne  to  20  ft.  w.  of  e.  of 

same   

20  ft.  w.  of  e.  of  8t.  Antolne  to  Russell  

"  Russell  to  alley  w.  of  Dubois  

"  alley  w.  of  Dubois  to  Chene,  w.  line  

w.  line  of  Chene  to  w.  line  of  Qrandy  

"  crossing  Qrandy   

"  McDougall  to  alley  e.  of  

alley  e.  of  McDougall  to  867  ft.  e.  of  e.  of  Moran.... 
Alfred  St.,  from  80  ft.  e.  of  w.  of  Woodward  16  ft.  w.  of  e.  of  John  R.. 

"  from  16  ft.  w.  of  e.  of  John  R.  to  e.  line  of  Brush  

"  from  e.  line  of  Brush  to  Russell  

**  Russell  to  Orleans   

Orleans  to  Dubois   

Alger  ave.,  16  in.  main  to  e.  line  of  Woodward  

e.  from  Woodward  614  ft  

"  from  614  ft.  e.  of  Woodward  to  106  ft.  e.  of  e.  of  John  R  

Russell  to  448  ft.  e.  of  Greeley  

Amherst  St.,  23  ft.  e.  of  w.  of  Cavalry  to  314  ft.  w.  of  Junction  

a 4  ft.  w.  of  w,  to  Junction  

Amsterdam  St..  44  ft.  w.  of  e.  of  Second  to  44  ft.  w.  of  w.  of  Cass  

44  ft.  w.  of  w,  to  e.  line  of  Cass  

'*  e.  line  of  Cass  to  w.  line  of  Woodward  

"  crossing  Woodward,  west  side  

Annexation  St.,  Junction  to  640  ft.  e.  of  e.  of  same  

Anthon  St..  260  ft.  w.  of  Campbell  to  860  ft.  w.  of  Junction  

860  ft.  w.  of  w.  to  80  ft.  w.  of  e.  of  Junction  

Antietam  St.,  Rlvard  to  22  ft.  w.  of  w.  of  McDougall  

crossing  Jos.  Campau  

Antoinette  St.,  crossing;  Eighteenth,  east  side  

"  e.  line  of  Eighteenth  to  28  ft,  e.  of  w.  of  8tanton  

Fifteenth  to  228  ft.  w.  of  Fourteenth  

"  228  ft.  w.  of,  to  Fourteenth  

Fourteenth  138  ft.  w.  of  Wabash  

138  ft.  w.  of.  to  Wabash  

193  ft.  w.  of,  to  Twelfth  

"  48  ft.  w.  of  e.  to  e.  line  of  8econd  

"  e.  line  of  Second  to  Cass  

Arlington  pi.,  Cass  to  Woodward  

Arndt  st.,  Gratiot  to  6  ft.  w.  of  w.  of  Elm  wood  

6  ft.  w.  of  w.  of  Elmwood  to  Mt.  Elliott  

Artillery  ave.,  n.  from  River  st.  to  Battery  

crossing  Fort   

'*  78  ft.  a  of  s.  to  n.  line  of  Lafayette  

477  ft.  s.  of  s.  of  main  In  IM*  

Ash  st.,  VInewood  to  Twenty-seventh  

Twenty-fourth  to  e.  line  of  Tillman  

"       Maybury  to  250  ft.  e.  of  e  

260  ft.  e.  of  e.  of  Maybury  to  Huillvan  

"      Sullivan  to  Humboldt   

"       Humboldt  to  166  ft.  e.  of  e.  of  same  

166  ft.  e.  of  e.  of  Humboldt  to  e.  line  of  Eighteenth  

"       e.  line  of  Eighteenth  st.  to  Seventeenth,  w.  line  

"       w.  line  of  Seventeenth  to  e.  line  of  Sixteenth  

*•       crossing  Fifteenth  

148  ft.  w.  of  w.  to  Wabash  

alley  e.  of  Wabash  to  Twelfth  


BOARD  OF  WATER  COMMISSIONERS. 


155 


LOCATION.  Twit™— 1 


Ash  St.,  Twelfth  to  Harrison  

National  to  alley  w.  of  Trumbull  

"      alley  e.  of  Trumbull  to  Grand  River  

Atkinson  ave.,  16  in.  main  to  21  ft.  w.  of  Woodward  

Atwater  St.,  Shelby  to  8  ft.  w.  of  w.  of  Brush  

8  ft.  w.  of  w.  of  Brush  to  149  ft.  e.  of  e.  of  Rlvard  

149  ft.  e.  of  Rlvard  to  33  ft.  w.  of  e.  of  McDougall  

"  alley  s.  of,  alley  w.  of  Bates  to  Randolph  

Audrain  st.  (in  line  of),  Clippert  to  Michigan  Brass  &  Iron  Works, 

1,808  ft.  (outside  of  city  limits)   

Aurella  St.,  w.  line  of  Thirteenth  to  Twelfth  

Avery  ave.,  21  ft.  n.  of  s.  of  Willis  to  345  ft.  n.  of  Kirby  

s.  from  Piquette  104  ft  

"  alley  w.  of,  Alexandrine  to  alley  s.  of  Willis  

"  alley  w.  of,  Lysander  to  Lombard  terrace  

B  St.,  313  ft.  w.  of,  to  Vinewood  

Bag*  Bt.,  Fifteenth  to  Woodward   

"        crossing  Greenwood  on  e.  side  

"        e.  line  of  Greenwood  to  Fifth   

Bagley  ave.,  Grand  River  to  Park  

*'  alley  e.  of,  Cass  to  alley  s.  of  Park  

Baker  St.,  Scotten  to  Hubbard  

"         crossing  e.  side  of  Vinewood  

"         Vinewood  to  Twenty-fifth  

"         crossing  Twenty-fifth,  e.  side  

"         Twenty-fifth  to  Twenty-fourth  

"         Twenty-fourth  to  Seventh  

Eighth  to  Seventh  

"         alley  s.  of.  Fourteenth  to  Wabash  

"         alley  s.  of,  Tenth  to  Eighth  

"         alley  s.  of,  Eighth  to  alley  w.  of  Fourth  

Baldwin  ave.,  Jefferson  to  Waterloo  

"  from  Mack  s.  267  ft  

Mack  to  Gratiot  

Gratiot  to  Harper  

Baltimore  ave.,  w.  from  Sullivan  297  ft  

"  from  Lincoln  to  w.  line  of  Greenwood  

"  Greenwood  to  Woodward  

"  Woodward  to  w.  line  of  Brush  

"  crossing  Brush  w.  side  41  ft  

'*  alley  s.  of,  Greenwood  to  Forsyth  

Bancroft  ave.,  16  in.  main,  to  w.  line  of  Woodward  

Bates  St.,  Atwater  to  Farmer  

"         from  Congress  to  Champlain  

"         alley  e.  of,  n.  line  of  Atwater  to  alley  s.  of  Woodbridge  

Battery  st.,  Artillery  to  Dragoon  

Beacon  st.,  crossing  Brush,  e.  side  

Brush  to  211  ft.  e.  of  St.  Antoine  

Beals  ave.,  s.  from  Mack  1,628  ft  

Beaman  st.,  Crane  to  alley  w.  of  

Beaubien  St.,  from  Atwater  to  Champlain,  s.  line  

"  s.  line  Champlain  to  4  ft.  s.  of  n.  of  alley  n.  of  

"  alley  n.  of  Champlain  to  Clinton  

"  Clinton  to  s.  line  of  Gratiot  

"  crossing  Gratiot,  s.  side  

Gratiot  to  14  ft.  s.  of  n.  line  Madison  

'*  Madison  to  23  ft.  s.  of  n.  line  of  Elizabeth  
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MAM. 

Beaublen  it  U  ft  •.  of  n.  line  of  Elisabeth  to  28  ft.  n.  of  a.  line  of 

Columbia   It 

88  ft  n.  of  s.  of  Columbia  to  16  ft  n.  of  a  of  Adelaide...  It 

"  crossing  Adelaide,  n.  side  

"  n.  line  Adelaide  to  Watson  

"  Watson  to  Harper  

•*  Harper  to  s.  line  of  Boulevard  

"  crossing  Boulevard,  a  side  

"  47  ft.  a  of  n.  of  Boulevard  to  Custer  

Beaufalt  are.,  n.  from  Jefferson  686  ft  

686  ft  n.  of  Jefferson  to  285  ft  s.  of  Champlaln  

"  826  ft.  a  of  Champlaln  to  262  ft  n.  of  Kercheval  

s.  line  of  Mack  to  180  ft  n.  of  n.  of  Forest  

"  crosslns;  N.  Boulevard   

Beaver  st,  Vlnewood  to  Twenty-seventh  

Beech  St.,  Seventh  to  First  

Bellevue  a  vs.,  Jefferson  to  281  ft  n.  of  n.  of  Stuart  

"  crossing  Gratiot   

Gratiot  to  26  ft  s.  of  s.  of  Frederick  

26  ft  s.  of  s.  of  Frederick  100  ft  n.  of  n.  of  same  

"  crossing  N.  Boulevard  

Belmont  ave.,  16-ln.  main  to  e.  line  Woodward  

88  ft.  w.  of  w.  of  to  Oakland  

Belvldere  ave.,  crossing  Jefferson,  n.  side  

"  n.  from  Jefferson  to  286  ft.  n.  of  n.  line  

80  ft  s.  of  n.  of  St.  Paul  to  686  ft  n.  of  Lorman  

"  crossing  a  side  of  Mack  to  177  ft  a  of  same  

Benton  st.  Brush  to  8  ft  w.  of  e.  line  of  Beaublen  

"         from  Beaublen  to  Russell  

Berlin  st,  Gratiot  to  Joa  Campau  ave  

"         crosslns;  Jos.  Campau  ave  

"         Jos.  Campau  to  alley  w.  of  McDoucall  

'*         alley  e.  of  McDourall  to  Elm  wood  

"         crosslns;  Elmwood   

Ellery  to  Mt.  Elliott   

Bethune  ave.,  Hamilton  Boulevard  to  Woodward  

Blddle  st,  Vlnewood  to  Twenty-seventh  , 

Blaine  ave.,  16-ln.  main  to  w.  line  Woodward  

"  w.  from  Woodward  1.616  ft  

Boone  st,  B.  Boulevard  81  ft  e.  of  e.  of  same  

"         814  ft  w.  of  Collins  to  w.  line  of  same  

11  ft  e.  of  e.  of  Collins  to  284  ft  w.  of  w.  of  Moran  

284  ft  w.  of.  to  Moran  

Boulevard,  between  Fort  and  Myrtle,  see  W.  Boulevard. 

Twenty-seventh  and  Hubbard,  see  Myrtle  Bonier* 4. 
Myrtle  and  N.  Boulevard,  see  Hubbard  Boulevard. 
Hubbard  Boulevard  and  McDoujall,  see  N.  Boule- 
vard. 

N.  Boulevard  and  Hendrte,  see  McDougall  Bottler*  d. 
McDougall  and  Front enac,  see  Hendrle  Boulevard 
Hendrte  and  Jefferson,  see  Front  enac  Boulevard. 

Bowen  ave.,  Jefferson  to  60  ft  a  of  Chapoton  

Bradley  st,  w.  from  Crane  211  ft  

Brady  st.  Woodward  to  8  ft.  w.  of  w.  of  Brush  

8  ft.  w.  of  w.  to  18  ft.  w.  of  e.  of  Beaublen  

"         Beaublen  to  Russell   
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Bralnard  st,  Trumbull  to  e.  line  of  Seventh  

"  e.  line  of  Seventh  to  Sixth.:  

"  Greenwood  to  alley  w.  of  Fourth  

"  alley  w.  of.  to  IS  ft.  w.  of  e.  of  Fourth  

"  16  ft  w.  of  e.  of  Fourth  to  17  ft.  e.  of  w.  of  Third  

"  Third  to  Cass  

Brandon  pi..  114  ft  w.  of  w.  of  to  Moran  

Brandon  ave.  (west),  Campbell  to  Junction  

"  "      Junction  to  Hubbard  

Bratshaw  st,  16  ft  w.  of  e.  of  Fourth  to  28  ft  e.  of  w.  of  Third  10 

Breckenrldge  st,  w.  from  Humboldt  74  ft  

Humboldt  to  Eighteenth  

"  Eighteenth  to  148  ft.  w.  of  Sixteenth  

148  ft.  w.  of  Sixteenth  to  Sixteenth  

Fifteenth  to  140  ft  w.  of  Fourteenth  

140  ft.  w.  of,  to  Fourteenth  

Brevoort  pL,  Twenty-second  to  alley  e.  of  

"  Nineteenth  to  alley  w.  of  Eighteenth  

Brewster  st,  crossing  e.  side  of  Brush  

"  e.  line  of  Brush  to  Russell  

"  Rlopelle  to  Gratiot  

Bxinket  st.  Crane  to  Hlbbard  

Bristol  pi..  Twenty-second  to  Twenty-first  

Brown  pi.,  25  ft.  w.  of  e.  of  Twenty-sixth,  e.  146  ft  

Bruce  st,  2  ft.  w.  of  alley  w.  of,  to  Crane  

Brush  St.,  Atwater  to  Jefferson  

M         crossing  Jefferson   

"         Jefferson  to  Congress  

"         Congress  to  Gratiot  

"         Gratiot  to  28  ft  n.  of  s.  of  Madison  

Madison  to  10  ft  s.  of  n.  of  Elisabeth  

Elisabeth  to  s.  line  of  Adelaide  

"         crossing  s.  side  of  Adelaide   6 

"         16  ft  n.  of  8.  of  Adelaide  to  21  ft  s.  of  n.  of  Edmund  10 

"         Edmund  to  Watson  24 

Watson  to  Benton   6 

"         16  ft.  n.  of  s.  of  ^Benton  to  28  ft.  s.  of  n.  of  Rowena   8 

"         Brady  to  8  ft  n.  of  8.  of  Alexandrine   8 

"         8  ft.  n.  of  s.  of  Alexandrine  to  230  ft.  n.  of  Milwaukee   6 

290  ft.  n.  of  Milwaukee  to  24-in.  main  In  N.  Boulevard   8 

"         crossing  Calmer,  both  sides  

"         Horton  to  Hamlin  

"         crossing  Chandler   

Bryant  st,  e.  from  Wabash  125  ft  

125  ft  e.  of  Wabash  to  Twelfth./.  

Buchanan  st,  Llvernois  to  Vinewood  

"  Vinewood  to  Grand  River  

"  .  Twenty-eighth  to  Scotten  

"  Twenty-fourth  to  Twenty-third  

"  Williams  to  e.  line  of  Maybury  

e.  line  of  Maybury  to  75  ft.  e.  of  Sullivan  

887  ft.  w.  of  Humboldt  to  Eighteenth  

M  169  ft.  w.  of,  to  Seventeenth   , 

Fifteenth  to  Wabash  

alley  s.  of,  Joe  to  Howell  ;  

Burns  ave„  Jefferson  from  42-ln.  main  n.  435  ft  

42-in.  main  In  Cham  plain  to  n.  line  of  St  Paul  12 
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Waterloo  to  Cleveland  

i  are..  Woodward  16-ln.  main  to  1,264  ft.  w.  of  same  

B*rr*U  pL,  SI  ft.  w.  of  e.  of  May  bury  to  212  ft.  e.  of  Sullivan  

cte&ey  mt..  Michigan  to  21  ft.  n.  of  a,  of  JuUa  

Bvtteraut  at..  Twenty-fourth  to  Fifteenth  M 

Williams  to  227  f L  e.  of  Maybury  

e.  from  Seventeenth  144  ft  

e.  from  Wabash  262  ft  

National  to  alley  w.  of  Trumbull  

alley  e.  of  Trumbull  to  Seventh  

C  at..  Hubbard  to  Vlnewood  

Cadillac  ave..  Pumping  Works  to  Mack  

crossing;  Jefferson  to  n.  line  

l.OvO  ft.  n.  of  to  2,460  ft.  n.  of  Jefferson  

96  ft.  s.  of  to  Harper  

Cadillac  square,  s.  side.  Woodward  to  Randolph  M 

n.  side,  Monroe  to  Bates  

alley  n.  of,  from  second  alley  e.  of  Woodward  to 

Randolph   

alley  s.  of,  alley  e.  of  Woodward  to  Bates  

Cadillac  Park,  283  ft.  w.  from  Bates  to  120  ft.  e.  of  same  

Calumet  ave..  w.  line  of  Twelfth  to  126  ft.  e.  of  same  

M  crossing  Lincoln   

Eighth  to  Fourth  

Grand  River  to  Third  ft* 

Calvert  ave.,  crossing  Woodward  to  w.  line  

Cameron  ave.,  24-ln.  main  to  122  ft.  n.  of  N.  Boulevard  

M  122  ft.  n.  of  N.  Boulevard  to  Clay  

Clay  to  28  ft.  n.  of  Koch  

26  ft.  s.  of  n.  of  Hatch  to  96  ft.  n.  of  n  

Campau  St.,  River  st.  to  Fort  

n.  from  Dix  448  ft  

Campbell  ave..  River  st.  to  Dunn  

Michigan  to  161  ft.  n.  of  Herbert  

Canfleld  ave.,  Thirteenth  to  48  ft.  e.  of  same  

48  ft.  e.  of  Thirteenth  to  Twelfth  

crossing  Seventh   

"  e.  line  of  Seventh  to  8lxth  

Greenwood  to  Fourth  

Third  to  Woodward  

Third  to  Woodward  22 

Woodward  to  Collins  42 

Woodward  to  767  ft.  w.  of  Mt.  Elliott  

7«7  ft.  w.  of.  to  Mt.  Elliott  

Canton  to  9  ft.  w.  of  Helen  

alley  a.  of,  from  Hastings  to  alley  e.  of  same  

Canlff  ave.,  16-ln.  main  to  w.  line  of  Woodward  

"  w.  of  w.  line  of  Woodward  27  ft  

Canton  ave.,  Jefferson  to  210  ft.  n.  of  Kercheval  

crossing  Mack   

"  28  ft.  s.  of  n.  of  Stuart  to  Gratiot  

Hancock  to  168  ft.  n.  of  Frederick  

"  Medbury  to  Piquette  

crossing  N.  Boulevard  

Caroline  St..  Thirteenth  to  192  ft.  w.  of  Twelfth  

192  ft.  w.  of  to  Twelfth  2  A 

Can  Bt..  Woodbrldge  to  Jefferson  

Jefferson   to  Fort  24 

alley  n.  of  Michigan  to  Spencer   4 
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Cass  st.,  alley  w.  of,  from  alley  s.  of  Spencer  to  Lewis   4 

Cass  ave.,  Jefferson  to  Columbia  10 

"  Columoia  to  Oilman  16 

Gilman  to  Joy  10 

"  Joy  to  Alexandrine   8 

"  Alexandrine  to  16  ft.  s.  of  s.  line  of  Canfleld   6 

crossing  Canfield  48  ft   8 

"  32  ft.  n.  of  s.  of  Canfleld  to  19  ft.  n.  of  n.  of  Warren   6 

19  ft.  n.  of  Warren  to  34  ft.  n.  of  s.  of  Kirby  (east)  10 

Kirby  (east)  to  Kirby  (west)  12 

21  ft.  n.  of  s.  of  Kirby  (west)  to  20  ft.  n.  of  s.  of  Holden....  10 

20  ft.  n.  of  s.  of  Holden  to  118  ft.  s.  of  D.  &  B.  C.  R.  R   6 

U8  ft.  s.  of  D.  &  B.  C.  R.  R.  to  Milwaukee   8 

"          s.  line  of  N.  Boulevard  to  24-1  n.  main   8 

"          w.  side,  crossing  Forest  and  Putnam   4 

"          alley  w.  of,  alley  8.  of  Elizabeth  to  119  ft.  s.  of  Oilman   4 

alley  w.  of  119  ft  8.  of  to  Gilman   3 

*•          alley  w.  of  Ledyard  to  Bag*   4 

Catherine  St.,  Gratiot  to  Hastings...   12 

Hastings  to  Rlvard   4 

"              crossing  Rivard    6 

"              Rlvard  to  w.  line  of  Dequindre   4 

"              w.  line  of  Dequindre  to  e.  line  of  St.  Aubin   6 

"              crossing  Jos.  Campau  6  &  8 

"              e.  line  of  St.  Aubin  to  Elm  wood   4 

Cavalry  ave.,  36  ft.  s.  of  n.  of  Fort  to  18  ft.  n.  of  s.  of  Celeron   6 

Lafayette  to  Amherst   6 

"               Regular  to  n.  line  of  Dix   6 

n.  line  of  Dix  to  Toledo   4 

Celeron  St.,  274  ft.  w.  of  Campbell  to  Junction   4 

"           19  ft.  w,  of  e.  of  Cavalry  to  231  ft.  e.  of  same   6 

Celia  St.,  Wabash  to  4  ft.  e.  of  e.  line  of  same   4 

4  ft.  e.  of  e.  of  Wabash  to  Thirteenth..   3 

Thirteenth  to  Twelfth   4 

Champlain  at.,  Randolph  to  St.  Aubin   30 

*'               Randolph  to  alley  e.  of  same   4 

M               St.  Antolne  to  Orleans   4 

"               Orleans  to  Elmwood   6 

"                Elmwood  to  250  ft.  w.  of  Leib   4 

260  ft.  w.  of  to  Leib    3 

"               30-In.  main  in  Chene  st.  to  Iroquois   42 

"  (in  line  of),  from  Iroquois  through  private  property  to 

intersection  of  Crane  and  Jefferson   42 

"               alley  s.  of,  alley  e.  of  Randolph  to  St.  Antoine   4 

Chandler  ave.,  Woodward  to  Oakland   6 

Charles  st,  Seventh  to  Sixth   4 

Charlevoix  St.,  Chene  to  e.  line  of  Jos.  Campau   4 

"                e.  line  Jos.  Campau  to  alley  w.  of  McDougall   8 

"                alley  e.  of  McDougall  to  Elmwood   4 

Ellery  to  Mt.  Elliott   4 

"                142  ft.  w.  of,  to  Concord   4 

Charlotte  ave.,  Fifth  to  131  ft.  w.  of  Fourth   4 

131  ft.  w.  of,  to  Fourth   3 

"                alley  e.  of  Third  to  Woodward   4 

Chase  st.  (Del ray),  6-1  n.  main  in  River  st.  s,  477  ft   4 

Chase  st.,  crossing  Russell,  e.  side   4 

"         e.  line  of  Russell  to  w.  line  of  Riopelle   3 
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w.  side  of  Riopelle  

to  a  Hne  of  N.  Boulevard  

to  Canfield  

to  Harrison  

to  alley  w.  of  Trumbull  

of  Trumbull  to  Seventh  

to  Grand  River  

to  Elmwood  

Joe.  Cam  pa  u  

mmi  sc.  X-neteenth  to  alley  w.  of  Eighteenth  

a^j  3«ffuf*ard.  crossing  Woodward  from  16-ln.  main  to  e.  line.... 

ji..  Tw«mty-fourth  to  187  ft.  w.  of  Grand  River  

ft-  w.  of.  to  Grand  River  

Morreil  to  Ferdinand  

Ferdinand  to  122  ft.  e.  of  e.  of  aame  

X2Z  ft.  e.  of  e.  of  Ferdinand  to  Laming  

f -frn«iny  to  124  ft.  e.  of  e.  of  aame  

124  ft.  e.  of  e.  of  Lansing  to  McKlnstry  

ir-<i  sc.  ITS  ft-  w.  of  Eleventh  to  78  ft.  w.  of  Tenth  

71  ft.  w.  of  Tenth  to  e.  line  of  aame  

alley  a,  of,  Tenth  to  Eighth  

^ta.— —unt  »t*..  175  ft.  w.  of.  to  Hamilton  Boulevard  ! 

1J75  ft.  w.  of  w.  of  Woodward  to  w.  line  of  aame  

w.  line  to  18-ln.  main  In  Woodward  

Cferk  are..  Rlrer  st.  to  s.  line  M.  C.  R.  R  

a  line  M.  C.  R.  R.  to  Michigan  

Michigan-Peninsular  Car  Works  to  Michigan  

20  ft.  n.  of  a  of  Rich  (east)  to  25  ft.  n.  of  a.  of  Rich  (west), 

W  ft  

Clark  park*  2tt  ft.  w.  of,  to  Scot  ten  

e.  from  Clark  282  ft  

n.  and  a  from  4-ln.  pipe  607  ft  

i^ay  aY«.,  18-ln.  main  to  8-ln.  main  In  Woodward  

Woodward  to  Oakland  

Oakland  to  80S  ft.  e.  of  St.  Aubln  

Cleveland  St..  8t.  Aubln  to  Elmwood  U 

Elmwood  to  Burlage  pi  

Cleveland  pi.,  crossing  Greenwood,  e.  side  

e.  from  Greenwood  284  ft  

Clifford  St.,  8proat  to  Park  pi  

alley  w.  of  Griswold  to  e.  line  of  Washington  

Washington  to  Woodward  12 

Clinton  St..  Gratiot  to  Rlvard  II 

Rlvard  to  Orleans  II 

Orleans  to  Elmwood   I 

alley  a  of,  alley  w.  of  Brush  to  St.  Antolne   4 

CtiiH*rt  St..  n.  from  Dennis  481  ft.  (outside  city  limits)   4 

Co*  ave..  Van  Dyke  to  Parker   < 

Cvlbv  a*e..  crossing  Russell,  e.  side   4 

iVMtns  sr.  Gratiot  to  Canlleld  41 

CanAeld  to  Griffln  28 

Inland  to  Canfield   4 

n.  from  Canlleld  64*  ft     * 

MS  ft.  n.  of  Canfield  to  28  ft.  n.  of  Hancock   * 

e.  from  Harper  130  ft   f 

iViumMa  st  .  Case  to  Park   If 

Park  to  Woodward   4 
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Columbia  st,  Woodward  to  Rivard   6 

"              alley  s.  of,  Cass  to  Woodward   6 

Columbus  ave.,  s.  from  Fort  670  ft   3 

44                crossing  Fort    4 

Commonwealth  ave.,  crossing  Grand  River   6 

44                        (west  side),  Alexandrine  to  Calumet   6 

"                         crossing  Forest,  42  ft   12 

"                        both  sides,  crossing  Hancock  n.  to  s.  line   6 

44                        s.  line  of  Putnam  to  Merrick   6 

44                        s.  line  of  Kirby  to  7  ft.  n.  of  Stanley   6 

•4                         671  ft.  s.  of  Piquette  to  Holden   6 

Concord  ave.,  Jefferson  to  Mack   6 

44              Sylvester  to  s.  line  of  Harper   6 

Conger  St.,  21  ft.  e.  of  w.  of  Baldwin  to  27  ft.  w.  of  e.  of  Van  Dyke   6 

Congress  St.,  Sixth  to  Bates   30 

Randolph  to  St.  Aubin   24 

*4             St.  Aubin  to  Meldrum   42 

*4             Bates  to  Brush   4 

St.  Antotne  to  Mt.  Elliott,  e.  line   4 

171  ft.  w.  of  to  Helen   4 

"             e.  side  Frontenac  Boulevard  to  Field   4 

alley  s.  of,  Seventh  to  Sixth   4 

alley  s.  of,  Fourth  to  250  ft.  e.  of  same   A 

"             alley  s.  of,  Third  to  Griswold   4 

alley  s.  of,  80  ft.  w.  of  Brush  to  St.  Antoine   4 

Cook  St.,  e.  from  Welch  289  ft   4 

44       289  ft.  e.  of  Welch  to  Hammond   6 

Cracow  pi.,  alley  e.  of  Hastings  to  Rivard   6 

Craig  ave.,  n.  from  Trombly  378  ft     3 

378  ft.  n.  of  Trombly  to  Milwaukee   6 

Crane  ave.,  Jefferson  to  Mack   8 

Crary  St.,  211  ft.  w.  of,  to  Crane   4 

Crystal  St.,  Trombly  to  Milwaukee   4 

Custer  ave.,*  e.  from  Woodward  298  ft   4 

298  ft.  e.  of  Woodward  to  John  R   6 

44            John  R.  to  307  ft.  e.  of  same   4 

44            307  e.  of  John  R.  to  Brush   6 

44            Brush  to  Hastings   4 

44            Rivard  to  126  ft.  e.  of  same   4 

126  ft.  e.  of  Rivard  to  Russell   6 

Cutler  st.,  e.  from  McClellan  480  ft   4 

D  St.,  300  ft.  w.  of,  to  Vlnewood   4 

Dalielle  st..  Twenty-fourth  to  Twenty-third   4 

44            Twenty-third  to  Twenty-second   6 

44            Twenty-second  to  Foundry   4 

44            Thirteenth  to  Twelfth   3 

44            crossing  Twelfth    4 

Dane  st.,  crossing  Collins,  e.  side   6 

44        e.  line  of  Collins  to  338  ft.  e.  of  Moran   4 

44        crossing  Mt.  Elliott  from  w.  to  e.  line   6 

Davenport  St.,  Cass  to  Woodward   4 

Davis  pi.,  Theodore  to  alley  s.  of  same   4 

Delaware  ave.,  300  ft.  w.  of  w.  line  of  Second  ave.  to  44  ft.  w.  of  e.  of 

Woodward    6 

Deming  st.,  e.  from  Scott  en  368  ft   4 

Dennis  st.,  Clippert  to  Ldvernois  (outside  city  limits)   4 


102  FCKTF-VIGKH  ASSZAL  REPORT  OF  THE 


m  «t        to  Waterloo  

*  mm  Hiztsriao  to  Gratiot  

*  -mb  %iW«itt»  as  ft  

atfTwa*  tn  Ptorc* —  .....< 

-MMji  i '  tn  ram.  

ajoy  *.  at  a  fros*  Ferry  266  ft  

weock.  n.  side  

l  »  .59  ft.  n.  of  n.  of  Mime, 
mrry-arst  to  Thirtieth  


ft. 


e.  side. 


jf  Pi  sss  to  81  Aubln  

af^iBsc?  a»  Tweety-fourth  

a.  crasstns;  W.  Boulevard  130  ft  

ii  iiisf  Tweatfy-third   

m  m.  x  fi-osa  River  st.  Gtt  ft  

SMtr  to  n-  line  of  Dlx  

[.         ^a«Ml  crossing  w.  side    

CMpM  to  Junction  

$v*nm  to  Lady's  lane  

to  CI  In  too  

jSacosi  to  Hunt   

B*a£  to  a.  line  of  Leland  

a.        of  Lciand  to  a  line  of  Canfleld  

C^ML  crossing  a  side  40  ft  

•  ft  n.  of  a  of  Canfleld  to  »  ft.  n.  of  s.  of  Farnsworth.... 
Fajrasworth.  crossing  n.  side  from  lft-in.  main  to  n.  line 

«  ft.   

^  ^n*  of  Farnsworth  to  188  ft.  n.  of  Frederick  

a*  ft.  a.  of  Frederick  to  Ferry  

FVctt  to  Hendrle   

Hfttdrte  to  100  ft.  a  of  Medbury  

H»  ft.  a  of .  Medbury  to  10  ft.  a  of  Harper  *  

»  ft.  a  of  Harper  to  S  ft  n.  of  i.  of  Trombley  

crossms;  N.  Boulevard   

?*4»*M  st .  Cass  to  Woodward   

?***»»at*r  «  .  e.  from  Crane  W  ft  

97  ft.  e.  of  to  SM  ft.  e.  of  Crane  

sft-.  Wesson  to  Campbell  

;>tra*i  st-  »  ft.  w.  of  e.  of  Van  Dyke  to  171  ft.  w.  of  w.  of  same  

S  »t.  H»b**rd  to  Vine  wood  

-  crossinc  W.  Boulevard  from  5  ft.  e.  of  w.  to  1  ft.  w.  of  e  

-  a.  tan*  of  W.  Boulevard  to  Twenty-sixth  

-  TweaO -sixth  to  Twenty-fifth  

K****r»  pL.  *  ft.  w.  of  e.  of  Twenty-sixth,  e.  17«  ft  

KUbsw*  at* .  I*- in  main  In  Woodward  to  w.  line  of  same  

KOsftwad  pi .  »  oodward  to  Brush  

KUM*  st .  *  n  a  of  n.  of  River  st.  to  »  ft.  n.  of  a  of  Michigan  

*  ft  a.  of  a  of  Michigan  to  3  ft.  n.  of  n.  of  Orchard  

5  n   n-  of  n.  of  Orchard  to  Cherry  

O.rmml   Rl\*r  to  Calumet  

crossing  a  aide  of  Calumet  40  ft  

Ca!um*t  to  L>*snder   

a  to  n   tine  of  Myrtle   

M>rtif  to  o*1  ft.  n.  of  Linden  
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Eighteenth  St.,  FO  ft.  n.  of,  to  3T70  ft.  n.  of  Linden  

870  ft.  n.  of,  to  468  ft.  n.  of  Linden  

408  ft.  n.  of  Linden  to  n.  line  of  Buchanan  

"  n.  line  of  Buchanan  to  s.  line  of  Hancock  

crossing  s.  side  of  Hancock  

"  Grand  River  to  N.  Boulevard  (s.  line)  

crossing  N.  Boulevard  

*'  n.  irom  N.  Boulevard  228  ft  

•*  alley  w.  of,  Brevoort  to  Webster  pi  

alley  w.  of,  St.  Clair  to  Wing  pi  

"  alley  w.  of,  Chipman  to  Johnson  

Eighteenth-and-a-half  St.,  1,677  ft.  s.  of  River  sc.  s.  160  ft  

s.  from  River  st.  677  ft  

"  River  st.  to  Port  

Eleventh  st.,  Leverette  to  Michigan  

Eliot  St..  Woodward  to  29  ft.  w.  of  e.  of  John  R  

John  R.  to  Rlopelle  

EUery  st.,  Waterloo  to  Charlevoix  

Arndt  to  Berlin  

M  Heidelberg  to  Schneider  pi  

s.  line  of  Mack  to  Gratiot  

"         crossing  Hendrie  Boulevard  

Ellery  pi.,  Forest  to  Hancock  

Elisabeth  St.,  Grand  River  to  Cass  

22  ft.  e.  of  w.  of  Park  to  20  ft.  e.  of  w.  of  Brush  

"  Brush  to  Beaubien  

(both  sides),  alley  e.  of  Woodward  to  177  ft.  w.  of  Brush 

"  Beaubien  to  St.  Antoine  

"  St.  Antoine  to  Hastings  

"  alley  s.  of,  100  ft.  w.  of  Cass  to  Woodward  

"  alley  s.  of,  alley  e.  of  Woodward  to  Witherell  

"  alley  s.  of,  John  R.  to  Randolph  

Elm  st.,  alley  e.  of  Wabash  to  Harrison  

Harrison  to  National  

"       National  to  alley  w.  of  Trumbull  

alley  e.  of  Trumbull  to  Seventh  

Elmwood  ave.,  Jefferson  to  Monroe  

"  Monroe  to  Maple  

"  Waterloo  to  Hunt  

Hunt  to  Gratiot  

Emmons  St.,  McClellan  to  Pennsylvania  

Endicott  ave.,  crossing  e.  side  of  Woodward  

"  crossing  w.  side  of  John  R  

Englewood  ave.,  crossing  Woodward,  e.  side  

e.  line  of  Woodward  to  w.  line  of  Oakland  

e.  from  w.  line  of  Oakland  30  ft  

Erie  pi.,  crossing  w.  side  of  Moran  23  ft  

Erskine  St.,  Woodward  to  Russell  

Russell  to  169  ft.  w.  of  Rlopelle  

159  ft.  w.  of  to  Rlopelle  

"  Dequindre  to  w.  line  of  Chene  

"  w.  line  of  Chene  to  Grandy  

Euclid  ave.,  520  ft.  w.  of  to  Woodward  

Exposition  Grounds,  s.  from  River  st.  948  ft  

P.  St.,  140  ft  w.  of  to  Vlnewood  

"     crossing  roadway  of  Vlnewood  27  ft  

Fairbanks  st.,  e.  from  Scotten  364  ft  
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to  OrmUot   


B  ft.  a>  of  to  38  ft.  n.  of  30-ln.  main  In  Qrmtlot  

U  Woodward  to  Rivard   

Rlvmrd  to  Dubois   

*  i  rnaalng*  e.  aide  of  Dubois  

a.  Una  of  Dubola  to  Grand y  

MltcheU  to  McDougall   

croasing*  Collins   

CoUina  to  Moran   3* 

crossing*  e.  aide  of  Moran  29  ft  

creasing-  Mt.  Elliott  from  w.  line  to  14  ft.  w.  of  e. 

SI  ft  

•*  ICS  ft.  w.  of  to  Concord  

~  Canton  to  Helen   

-  crossing*  Frontenac  Boulevard   

alley  a.  of  or  first  at.  a.  of,  croeelng*  w.  aide  of 

Moran   

Pfcirmad  St..  a.  from  McClellan  613  ft  

Ftrsaaaad  at.,  n.  from  River  at.  975  ft  

US  ft  n.  of  River  st.  to  403  ft.  a.  of.  a.  Una  of  Fort  

498  ft.  a.  of  a.  of  to  Port  

Porter  to  140  ft.  n.  of  Chrletlancy  

HO  ft.  a.  of  to  309  ft.  n.  of  DU  

Ferry  ave..  Woodward  to  Russell   

Ruaaell  to  8t.  Aubln   

8t  Aubln  to  Mitchell   

10  ft.  w.  of  w.  of  Collins  to  w.  line  of  aame  

w.  line  of  Collins  to  82  ft.  e.  of  e.  of  aame  

347  ft.  w.  of  to  Moran  

croealns;  e.  aide  Moran   

croaelng*  Mt.  Elliott  from  t-ln.  main  to  4-ln.  main,  39  ft 

M  ft.  e.  of  w.  of  to  222  ft.  e.  of  e,  of  Helen  

crossing*  Frontenac  Boulevard   

Townaend  to  Baldwin  

alley  a.  of  118  ft.  w.  of  to  8ecor  pi  

alley  n.  of  from  20  ft.  e.  of  w.  of  Hastings  e.  408  ft  

Field  ave.,  Jefferson  to  740  ft.  n.  of  Waterloo  

4  ft.  a.  of  Mack  to  177  ft.  n.  of  Medbury  

Fifth  at.  Congress  to  alley  n.  of   

*•        alley  a.  of  to  alley  n.  of  Lafayette  

Abbott  to  Cherry   

Cherry  to  Noble   

both  sides  of  Elton  and  Crawford  Parka  

H olden  to  144  ft.  a.  of  Piquet te  

144  ft.  a.  of  to  Piquet  te  

Fifteenth  sU,  Fort  to  north  line  of  Grand  River  

•*  Bag*  to  Buchanan   

n.  from  Warren  348  ft  

IClrby  to  Harper   

crossing*  N.  Boulevard   

irialey  St.,  433  ft.  w.  of  to  Joe.  Campau  

First  st..  Front  to  Woodbrldg-e   

**        Woodbridge  to  alley  n.  of  Jefferson   

**        Jefferson  to  s.  line  of  Congress   

*•        crossing  Congress   

*'        n.  line  of  Congress  to  Fort   

Fort  to  O rand  River  
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First  St.,  alley  w.  of  alley  s.  of  to  Spencer  

"        alley  w.  of  alley  s.  of  to  Prentiss  

Fischer  ave.,  Jefferson  to  90  ft.  n.  of  Beaman  

"  crossing  Mack  from  42-in.  main  to  8-4  n.  main  

n.  from  Mack  1,483  ft  

Florence  St.,  Harper  to  Piquette  

Florene  St.,  Shipherd  to  Van  Dyke   

Flower  St.,  crossing"  Forest  s.  to  n.  line  

n.  from  Forest  260  ft  

"  200  ft.  n.  of  Forest  to  Hancock  

Forest  ave.,  Fourteenth  to  alley  w.  of  Wabash   

2  ft.  w.  of  w.  of  Wabash  to  190  ft.  w.  of  Twelfth  

*'  190  ft.  w.  of  Twelfth  to  Avery  

"  Avery  to  Commonwealth  

Commonwealth  to  Trumbull   

*'  crossing  Trumbull   

**  Lincoln  to  Seventh   

Seventh  to  Fourth   

"  Third  to  Cass,  both  sides  

"  Cass  to  373  ft.  w.  of  Rivard  

373  ft.  w.  of  to  Rivard  

"  Russell  to  w.  line  of  Dubois  

"  crossing  Dubois  from  e.  to  w  

"  e.  line  of  Dubois  to  190  ft.  w.  of  Grandy  

"  190  ft.  w.  of  Grandy  to  e.  line  of  same  

"  McDougall  to  e.  line  of  Collins  

"  e.  line  of  Collins  to  Moran  

"  Moran  to  157  ft.  w.  of  Beaufalt  

167  ft.  w.  of  to  Beaufalt  

e.  from  Baldwin  104  ft  

alley  s.  of  St.  Antoine  to  374  ft.  w.  of  Hastings  

"  alley  s.  of  374  ft.  w.  of  to  Hastings  

Forsyth  ave.,  Baltimore  to  alley  s.  of  same  

Fort  St.,  w.  line  of  Artillery  to  Twenty-fourth  

"        Twenty-fourth  to  Hoffman   

"        Hoffman  to  Fourteenth   

"        Fourteenth  to  Tenth   

"        20  ft.  w.  of  e.  of  Tenth  to  21  ft.  w.  of  e.  of  Seventh  

"        Seventh  to  Woodward   

Griswold  to  Woodward   

"         St.  Antoine  to  Meldrum   

168  ft.  w.  of  to  Helen  

"         alley  s.  of  Eighth  to  Seventh  

'*        alley  s.  of  Seventh  to  Fifth  

"        alley  s.  of  10  ft.  w.  of  Third  to  Cass  

"         alley  s.  of  Cass  to  Shelby  

"        alley  s.  of  Shelby  to  16  ft.  w.  of  e.  line  of  Griswold  

"        alley  s.  of  16  ft.  w.  of  e.  line  of  Griswold  to  alley  w.  of 

Woodward   

alley  s.  of  alley  e.  of  Randolph  to  St.  Antoine  

Foundry  St.,  Baker  to  Michigan  ,  

Fourth  St.,  Woodbridge  to  Lamed   

"  Larned  to  Congress   

"  Fort  to  Grand  River  

"  alley  w.  of  Labrosse  to  alley  s.  of  Michigan  

Fourth  ave.,  Grand  River  to  Bagg  

"  Bagg  to  Calumet   
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Fourth  *ve.t  Calumet  to  s.  line  of  Klrby  

s.  to  n.  line  of  Klrby   

n.  line  of  Klrby  to  21  ft  s.  of  n.  of  Brat  thaw  

"  n  ft.  b.  of  n.  of  Bratahaw  to  13  ft.  s.  of  n.  of  H olden. 

alley  w.  of  Bralnard  to  alley  n.  of  

**  alley  w.  of  Selden  to  alley  s.  of  

alley  w.  of  Lyeander  to  Prentiss  

Fourteenth  ave.,  Fort  to  Lafayette  

"  Lafayette  to  Bag*   

Bags  to  Grand  River   

Grand  River  to  a.  line  of  N.  Boulevard  

a.  to  n.  line  of  N.  Boulevard  

(w.  aide)  n.  from  Porter  402  ft  

Fox  at.,  Frank  to  Alexandrine  tA 

Frank  at..  Seventh  to  23  ft.  e.  of  w.  of  Sixth  

Sixth  to  Fourth   

Franklin  at..  Randolph  to  Beaublen   

Beaublen  to  Orleans   

Orleans  to  25  ft.  e.  of  Dequtndre  

•*  25  ft.  e.  of  Dequlndre  to  Mc  Do  us;  all   

Walker  to  Adair   

325  ft.  w.  of  to  Lelb   

"  alley  s.  of  McDougall  to  Walker   

Frederick  St.,  Woodward  to  124  ft.  e.  of  Rlopelle  

124  ft.  e,  of  Rlopelle  to  129  ft.  e.  of  same  

"  252  ft.  w.  of  St.  Aubln  to  Jos.  Campau  

Collins  to  126  ft.  e.  of  Moran  

"  •  30  ft.  w.  of  e.  of  Bellevue  to  22  ft.  e.  of  w.  of  Concord. 

"  Helen  to  00  ft.  w.  of  w.  of  Frontenac  Boulevard  

"  connecting*  two  mains  In  Mt.  Elliott  ave  

Freemont  pi.,  Collins  to  443  ft.  w.  of  Moran  

443  ft.  w.  of  to  Moran   

Front  St.,  Third  to  107  ft.  e.  of  same  

Second  170  ft.  e.  of  First  

Frontenac  Boulevard,  (w.  side)  s.  from  42-1  n.  main  in  Jefferson  to  B. 

I.  Park   1 

"  (w.  side)  crossing  Jefferson  ave.  from  main  to 

n.  lln©   

"  (w.  side)  main  In  Mack  to  n.  line  

(w.  side)  s.  line  of  Gratiot  to  n.  side  Hendrte 

Boulevard   

"  (w.   side)   crossing*   Farnawortb,   Ferry  and 

Hendrie   

(e.  side)  424  ft.  s.  of  to  230  ft.  a.  of  Jefferson... 
(e.  side)  220  ft.  s.  of  Jefferson  to  30  ft.  a.  of  n. 

of  St.  Paul   

(e.  side)  30  ft.  s.  of  n.  of  St.  Paul  to  a.  Une  of 

Waterloo   

"  (e.  side)  s.  line  of  Waterloo  to  42-ln.  main  la 

Mack   

(e.  side)  s.  of  Mack  croaatna;  Boulevard  7$  ft.... 
(e.  side)  4-ln.  pipe  to  18  ft.  n  of  n.  line  Mack., 
(e.  side)  42-ln.  main  In  Mack  to  27  ft.  n.  of  a. 

line  of  Gratiot   

"                          <e.  side)  n.  of  6-ln.  main  from  Gratiot  n.  53  ft. 
"                          (e.  side)  crossing  Fa ms worth  st.  and  Hendrie 
Boulevard   
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Frontenac  Boulevard,  crossing-  Frontenac  Boulevard  s.  of  Jefferson 

424  ft.  s.  of  and  220  ft.  s.  of    3 

Frontenac  ave.f  s.  from  Med  bury  93  ft   6 

Galster  St.,  Canfleld  to  Forest    6 

Garfield  ave.,  Woodward  to  367  ft.  e.  of  e.  of  John  R   4 

"  367  ft.  e.  of  e.  of  John  R.  to  10  ft.  w.  of  Brush   6 

"  10  ft.  w.  of  Brush  to  e.  line  of  Brush   4 

e.  line  of  Brush  to  222  ft.  w.  of  Beaubien   6 

222  ft.  w.  of  Beaubien  to  e.  line  of  St.  Antoine   4 

e.  line  of  St.  Antoine  to  346  ft.  w.  of  Hastings   6 

346  ft.  w.  of  to  Hastings    3 

"  Hastings  to  to.  line  of  Dubois    4 

"  crossing  Dubois  w.  to  e.  line   6 

e.  line  of  Dubois  to  Chene,  w.  line   4 

"  w.  line  of  Chene  to  e.  line  of  Grandy   6 

"  e.  from  McDougall  218  ft   4 

"  crossing  Collins    6 

188  ft.  w.  of  Galster  to  213  ft.  w.  of  Moran   6 

"  213  ft.  w.  of  to  Moran   4 

"  crossing  Moran  e.  side   6 

crossing  Mt.  Elliott  53  ft     6 

182  ft.  w.  of  to  Beaufait   4 

"  alley  s.  of,  St.  Antoine  to  374  ft.  w.  of  Hastings   6 

"  alley  s.  of,  374  ft.  w.  of  to  Hastings   4 

"  alley  s.  of,  Hastings  to  335  ft.  e.  of  same   3 

Gillette  ave.,  Greeley  e.  of  366  ft   6 

Gilman  St.,  Grand  River  to  Cass  16 

Gladstone  ave.,  803  ft.  w.  of  to  16-ln.  in  Woodward   6 

Glynn  ct.,  300  ft.  w.  of  to  w.  line  of  Woodward   4 

"  w.  line  of  Woodward  to  16-in  main   6 

Goethe  St.,  Crane  to  Holcomb    4 

"  e.  from  McClellan  228  ft   4 

Goldner  ave.,  Michigan  to  G.  T.  R.  R   6 

Grand  River  ave.,  Woodward  to  Cass  8 

Cass  to  Third    6 

Third  to  400  ft.  w.  of  Humboldt   8 

"  400  ft.  w.  of  Humboldt  to  Vinewood   6 

"  Vinewood*  to  N.  Boulevard    10 

"  N.  Boulevard  to  city  limits   6 

"  Calumet  to  Buchanan   80 

"  connecting  30-in.  with  8-ln.  in  Buchanan  22  ft   8 

(s.  side)  Second  to  56  ft.  e.  of  Cherry   4 

(n.  side)  e.  from  Eighth  110  ft   3 

alley  n.  of,  10  ft.  w.  of  Bagley  to  alley  w.  of  Bagley  4 

"  alley  north  of.  Fourth  to  Union    4 

"  alley  n.  of,  w.  from  Lincoln  47  ft   4 

"  alley  n.  of,  Trumbull  to  alley  w.  of  same   6 

"  alley  n.  of,  Wabash  to  alley  w.  of  same   6 

Grandy  ave.,  Gratiot  to  Pierce   8 

"  Pierce  to  Harper    6 

N.  from  Harper  322  ft   4 

"  322  ft.  n.  of  Harper  to  Chene   6 

Granger  st.,  e.  from  Baldwin  250  ft   6 

"  259  ft.  e.  of  Baldwin  to  Van  Dyke   4 

Grant  ct.,  n.  from  Warren  313  ft   4 

Grant  St.,  Thirteenth  to  Twelfth,  w.  line   3 

"  crossing  w.  side  of  Twelfth   4 
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P*-  Waboh  to  e.  lino  o£  samo   4 

^  e.  line  of  Wabash  to  Thirteenth   S 

Woodward  to  Raynor   M 

Raynor  to  w.  line  of  Rlvard  (s.)  16 

w.  line  of  Rivard  (a.)  to  St.  Aubin  12 

Woodward  to  Brush   16 

Bruah  to  64  ft.  w.  of  Sheridan    C 


«fl  w.  of  Sheridan  to  266  ft  w.  of  Harper  

MS  ft.  w.  of  Harper  to  Cadillac   

alley  a.  of.  alley  e.  of  Woodward  to  Farmer  

alley  a  of,  Farmer  to  alley  e,  of  Farrar  

<*i.*su  a*%^  Alger  to  Gillette  

Greewwood  ave..  Bags;  to  Calumet   

crossing*  Calumet   

n.  line  of  Calumet  to  N.  Boulevard  

Graft*  at.,  see  N.  Boulevard   

Ottewaid  at..  Detroit  River  to  At  water   

Atwater  to  State   

S  ft  n.  of  n.  of  Grand  River  to  16  ft.  s.  of  a.  of  Clifford 
It  ft.  s.  of  s.  line  of  Clifford  to  12-ln.  main  in  Clifford.... 

OnsaMDood  ave.,  Hamilton  Boulevard  to  16-ln.  main  in  Woodward  

QaVoi  at.  Clay  to  Sidney   

Oaote  at.,  Russell  to  Orleans   

Orleans  to  McDougall  

McDougall  to  Walker   

Helen  ave.,  164 n.  main  to  e.  line  of  Woodward  

e.  line  of  Woodward  to  168  ft.  e.  of  same  

158  ft.  e.  of  Woodward  to  668  ft.  e.  of  e.  of  same  

22  ft.  w.  of  e.  of  Cameron  to  365  ft.  e-  of  Greeley  

Hale  St..  Riopelle  to  St.  Aubin   

e,  from  St.  Aubin  275  ft  

275  ft.  e.  of  St.  Aubin  to  Dubois  

Dubois  to  Chene   '.  

Chene  to  Grandy   

Orandy  to  Joa  Campau   

Hamilton  ave..  Mack  to  3  ft.  s.  of  s.  of  Warren  


Hamilton  Boulevard,  crossing  N.  Boulevard  10 

"  n.  l'ne  of  X.  Boulevard  to  26  ft.  *.  of  s.  line  of 

Blaine   4 

26  ft.  s.  of  a  of  Blaine  to  Bancroft  16 

Hamlin  ave.,  Woodward  to  Oakland    4 

Hammond  ave..  Toledo  to  a  line  of  L.  8.  A  M.  S.  R.  R.   6 


•*  356  ft.  a  of  Leavltt  to  175  ft.  n.  of  Ranspach  

Poplar  to  Horatio   

Hancock  ave..  Soot  ten  to  La  Salle  

crossing  Hubbard  Boulevard  162  ft  

w.  line  of  Vlnewood  to  Twenty-sixth  

Twenty-fifth  to  e.  line  of  Twenty-fourth  

Twenty-third  to  155  ft.  e.  of  e.  line  of  same  

155  ft.  e.  of  e.  of  Twenty-third  to  20  ft.  w.  of  e.  of 

Williams   

Eighteenth  to  Seventeenth  

creasing  Fourteenth   

Fourteenth  to  w.  line  of  Wabash   

w.  line  of  Wabash  to  130  ft.  w.  of  Thirteenth  

1*»  ft.  w.  of  Thirteenth  to  Avery   

Avery  to  Commonwealth   


BOARD  OF  WATER  COMMISSIONERS. 


169 


D1AM. 

LOCATION'  IK0»8. 

Hancock  ave.,  Commonwealth  to  Fourth   

"  s.  side  e.  from  Third  10  ft  

"  crossing  Third   

n.  side  e.  from  Third  461  f 1  

'*  n.  side  461  ft.  e.  of  Third  to  Second  

w.  line  of  Cass  to  112  ft.  e.  of  Riopelle  

488  ft.  w.  of  to  St.  Aubln  

St.  Aubin  to  w.  line  of  Dubois  

crossing:  Dubois   

281  ft.  w.  of  Chene  to  Grandy   

"  31  ft.  e.  of  w.  of.  Jos.  Campau  to  28  ft.  w.  of  e.  of 

Mitchell   

Mitchell  to  McDougall   

"  e.  from  McDougall  281  ft  

crossing  Collins   »  

*•  e.  line  of  Collins  to  Detloff  ct  

"  Detloff  ct.  to  alley  w.  of  Ellery  pi  

alley  w.  of  Ellery  to  alley  w.  of  Mt.  Elliott  

M  crossing  Mt.  Elliott  from  w.  to  e.  line  

**  Canton  to  Helen   * 

"  alley  s.  of  Greenwood  to  Leroy  pi  

"  alley  s.  of  alley  e.  of  Riopelle  to  w.  line  of  Orleans.... 

"  alley  s.  of  crossing  w.  side  of  Orleans  

Hanover  ave.,  crossing  Russell,  e.  side  

Harmon  ave.,  16-ln.  main  to  e.  line  of  Woodward  

"  e.  line  of  Woodward  to  Oakland   

Harper  ave.,  Fifteenth  to  134  ft.  w.  of  Fourteenth  

"  134  ft.  w.  of  to  Fourteenth  

M  crossing  Fourteenth   

29  ft.  w.  of  e.  of  Thirteenth  to  176  ft.  w.  of  Twelfth  

176  ft.  w.  of  to  Twelfth  

"  Woodward  to  Russell   

"  Wldman  pi.  to  184  ft.  e.  of  Dubois  

"  184  ft.  e.  of  Dubois  to  w.  line  of  Chene  

"  w.  line  of  Chene  to  28  ft.  w.  of  e.  of  Mitchell  

28  ft.  w.  of  e.  of  Mitchell  to  w.  line  of  McDougall 

Boulevard   

"  crossing  McDougall  Boulevard   

"  crossing  Collins   

"  e.  line  of  Collins  to  e.  line  of  Mt.  Elliott  

Baldwin  to  433  ft.  e.  of  Van  Dyke  

"  Rohns  to  Holcomb   

Gratiot  to  Cadillac   

M  alley  s.  of,  John  R.  to  350  ft.  e.  of  same  

"  alley  s.  of,  crossing  Brush  

Harrison  ave.,  crossing  Michigan  

"  Michigan  to  Grand  River  

alley  w.  of  Linden  s.  to  Linden  n  

Harvey  ave.,  Junction  to  500  ft.  w.  of  Campbell  

Hastings  St.,  s.  line  to  16-in.  main  in  Jefferson  16 

"  Jefferson  to  Champlaln    24 

"  118  ft.  8.  of  Congress  to  Fort   3 

Champlaln  to  Monroe    3 

"  Congress  to  Clinton    6 

Clinton  to  s.  line  of  Mullet t    4 

"  crossing  s.  side  of  Mullett   8 

Mullett  to  Catherine   12 
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wt  Farswworth  to      line  of  Med  bury  

sf  Metfbory  to  Harper   

lirxf  ta  Pbqaette   

PSrw^=»  ~*  a  toe  of  Trombly  

&  iw  tf  Troaabiy  to  s.  line  of  N.  Boulevard  

awaaf  X  Bovlevard   

x.   -w  *C  X.  Boulevard  to  Custer  

J^sse-r  t*  Marston   

*ie  a^-r  e.  of,  alley  s.  of  to  12  ft.  a,  of  a  line  of 



ey  e.  of,  12  ft.  a  of  a  to  21  ft.  n.  of  a  line  of 

i*i   

alley  e.  of.  first  alley  a  of  Garfield  to  Cracow  pi  . 
alley  e.  of.  second  alley  a  of  Garfield  to  first 

a3ey  a  of  same   

fcrmnth  to  9$  ft.  e.  of  same  

ft.      of  Thirteenth  to  166  ft.  w.  of  Twelfth  

K  ft.  w.  of  Twelfth  to  Harrison  

ft.  w.  of  e.  of  Harrison  to  25  ft.  w.  of  e.  of  National  

e.  from  10-ln.  main  In  Hamilton  Boulevard  21  ft  

U  ft.  w.  of  e.  of  Hamilton  Boulevard  to  w.  line  of 

Woodward   

w.  line  of  Woodward  to  16-In.  main  

V#f*  sa,  1 1  —slat  a-  side  of  Forest  

FVftt  to  Hancock   

%ts^  Merrick  to  SO  ft.  n.  of  Klrby  

fjr  ft.  a  of  a  of  Piquet te  to  Milwaukee  

sc.  Jo*.  Campau  to  alley  e.  of  same  

aUey  e.  of  McDouffall  to  w.  line  of  Elm  wood  

crossing  Elm  wood,  w.  side,  29  ft  

EOmwood  to  Mt.  Elliott   

He**  iiv.  Jefferson  to  »  ft.  a  of  a  of  Macomb  

cross  Ins;  Mack   

li  rat  lot  to  1*  ft.  n.  of  Med  bury  

M****?tcfcs  st.,  St.  Aubin  to  Dubois  

Dubois  to  alley  w.  of  McDougall   

alley  e.  of  Mc  Doug-all  to  Elm  wood  

Klmwood  to  m  ft.  w.  of  Mt.  Elliott  

522  ft.  w.  of  to  Mt.  Elliott  

H+f»!rw  Woodward  to  MO  ft.  e.  of  John  R  

66*  ft.  e.  of  John  R.  to  w.  line  of  Brush  

crossing*  Brush  and  St.  Aubln  

crossing*  Hastings   

Dubois  to  224  ft.  e.  of  same    

ft.  e.  of  Dubois  to  e.  line  of  Chene  

from  e.  line  of  Chene.  148  ft  

14ft  ft.  e.  of  e.  of  Chene  to  e.  line  of  Orandy  

e.  line  of  Orandy  to  e.  line  of  MeDouaall  

allrv  a  of.  from  312  ft.  w.  of  w.  to  U  ft.  w.  of  e.  of 

Rltard   

MepOrto  Boulevard,  t*  »»d*>  crossing  Collins,  Ellery.  Mo  ran  

♦  r  ft.  w.  of  *.  of  Mol>ouiall  Boulevard  to  12  ft. 

wof  f.  of  Collins   
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Hendrie  Boulevard,  12  ft.  w.  of  e.  of  Collins  to  20  ft.  w.  of  e.  of  Mt. 

Elliott   10 

20  ft.  w.  of  e.  of  Mt.  Elliott  to  12  ft.  e.  of  w.  of 

Frontenac  Boulevard   

(a.  side)  crossing  Mt.  Elliott,  Meldrum,  Beaufait 

"  (s.  side)  crossing  Bellevue,  Concord,  Canton  

(s.  side)  crossing  Helen   

(n.  side)  Mt.  Elliott  to  e.  side  Frontenac  ave.... 

"  Baldwin  to  264  ft.  e.  of  same  

264  ft.  e.  of  Baldwin  to  24  ft.  w.  of  e.  of  Van 

Dyke   

"  24  ft.  w.  of  e.  of  Van  Dyke  to  w.  line  of  Maxwell. 

Henrietta  ave.,  crossing:  Campbell   

Henry  st.,  alley  e.  of  to  Third  

"  Third  to  Cass  

Clifford  to  Woodward   

Herbert  St.,  134  ft.  w.  of  Lovett  to  Scotten  

Hibbard  ave.,  Jefferson  to  202  ft.  n.  of  Brinket  

High  st.,  National  to  alley  w.  of  Trumbull   

alley  w.  of  Trumbull  to  Fourth  

"        Fourth  to  w.  line  of  Third   

"        w.  line  of  to  Third   

Third  to  Grand  River   

"        Grand  River  to  26  ft.  e.  of  e.  of  Woodward  

"        27  ft.  e.  of  w.  of  Woodward  to  3  ft.  w.  of  e.  of  John  R  

"        3  ft.  w.  of  e.  line  of  John  R.  to  w.  line  of  Beaublen  

"        w.  line  of  Beaubien  to  St.  Antoine  

"         St.  Antoine  to  Russell   

"         Russell  to  Riopelle   

Hoffman  St.,  River  st.  to  Fort  

Holborne  ave.,  crossing:  Mt.  Elliott,  w.  side  

e.  from  Mt.  Elliott  170  ft  

Holbrook  ave.,  Woodward  to  360  ft.  e.  of  e.  line  of  same  

Holcomb  ave.,  Jefferson  to  Louis   

"  Goethe  to  Mack   

"  274  ft.  s.  of  s.  of  Gratiot  to  Harper  

Holden  ave..  Third  to  Cass  

"  Cass  to  Woodward   

Holden  road,  Third  to  Fourth  

"  Fourth  to  N.  Boulevard  s.  line  .•  

"  8.  line  of  to  24-In.  main  in  N.  Boulevard  

"  Lincoln  to  Greenwood   

Homer  St.,  w.  from  Crane  215  ft  

Hooker  ave.,  e.  from  Grand  River  63  ft  

Sullivan  to  596  ft.  w.  of  Eighteenth  

596  ft.  w.  of  to  Eighteenth  

Horatio  St.,  Livernols  to  Welch   

Welch  to  Howell   

Thirty-third  to  Thirty-second   

"  Scotten  to  La  Salle   

Horton  ave.,  Woodward  to  Oakland  

Houghton  ave.,  Holcomb  to  McClellan  

Howard  St.,  Campbell  to  343  ft.  w.  of  Junction  

343  ft.  w.  of  to  Junction  

"  Scotten  to  alley  e.  of   

"  Twenty-flfth  to  Twenty-fourth   

Twenty-fourth  to  w.  side  M.  C.  R.  R.  bridge  


St.,  Twelfth  n  T*ntr 

alley  %  cH  f  ju  tiiu^  o  .     r  «or.  :»)  ft  

alley  s  ol  2  t    x    r  i 

aller  *  c:  z  ^zjk   

all*-  &   cl  i  -toir-   

«L.  aHe-  *   c  *    .  :  'uc2»bc  

t:  Boc    *  -   

(l  T  rr  -  S ;    -         r  itiawra   

-s»<»  ~o  Sancock   

— <wmm£  "^irr^n   

«•*   -  -=»  r  Turen  to  n.  line  of  McGraw 

U'»?iw  *o  $co**l  pi  

— -▼•t  tL  *o  :«a  ft.  s.  of  X.  Boulevard.. 

*  t.  i  it  'o  X.  Boulevard  

-»>e-»    rvnf  3uchanan   

~ae  jf  Hancock  to  n.  line  of  Mc- 



^«  NL  Boulevard  117  ft  

••*-r   hWi  i       iiiii  Scovei  Moore  and  W  re  ford 

^■■wi  *o  TWenty-fltxth  

-*x-r^  >  3  r\  «  of  w.  of  Twenty-third  

-  art    j  Vagary   

*^  -    ir%a>i  Hirer   

.    a*   t  i-MSMfit      Ml  ft.  w.  of  Eighteenth  

^    r    •  £«rir««a£B  

iwf    .  ♦>>    i  Sgaceath  

—  -««r  z         "V  ijuft   

»-«v^  "  m      w  of  Greenwood  

«  •    «.  *.  line  of  Greenwood  

-e  jf  Fourth   

•>  v  ln»  of  Butternut  

3u:  -raos   

-~  »t  3urt*mut  to  a  line  of  Buchanan  

—*mam  Tut-aaaaa   

^  •»  3&rta3aa  to  P.  A  B.  C.  R.  R.  

^          ,i  <Wa7-*»a  McGraw  

^  -         w  j*  M-Lviaall   

.    4  r»  DBwood   

,~   v  V.  STlor;   

~mmin:  :~*>~r**m  -#  2  ft.  a.  of  same  

.    — «  ~   


5  •  w  .i  «  t*  -arc  >«  *  of  e.  of  same. 
^  m  law 
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BllnolB  st.,  w.  line  of  Grandy  to  Jos.  Campau   6 

"  e.  from  McDougall  241  ft   3 

241  ft.  e.  of  McDougall  to  4  ft.  w.  of  w.  of  Collins   4 

"  4  ft.  w.  of  w.  of  Collins  to  4  ft.  e.  of  e.  of  same   6 

"  198  ft.  w.  of  to  Moran    4 

Indiana  St.,  Beaublen  to  Russell   ..   8 

Ingersoll  St.,  e.  from  Wesson  226  ft   4 

Iron  St.,  Wight  to  Jefferson    6 

Iroquois  ave.,  6  ft.  s.  of  Champlain  to  21  ft.  s.  of  n.  of  Agnes   8 

21  ft.  s.  of  n.  of  Agnes  to  2  ft.  n.  of  n.  of  St.  Paul   6 

"  alley  e.  of,  5  ft.  n.  of  s.  of  alley  n.  of  Jefferson  to  115 

ft.  n.  of  same    4 

Irving  st..  Seventh  to  Greenwood    4 

Ivy  pi.,  Twenty-third  to  Grand  River   6 

Jackson  St.,  Thirty-flfth  to  Thirty-fourth   6 

Thirtieth  to  Twenty-ninth    6 

Twenty-ninth  to  e.  line  of  Scotten    4 

Jay  St.,  Rlopelle  to  44  ft.  w.  of  McDougall   4 

"      crossing  Jos.  Campau  e.  to,  w.  lines   6 

Jefferson  ave.,  First  to  Griswold    8 

"  Griswold  to  Orleans   10 

'*  Dequindre  to  w.  side  of  Belt  Line  R.  R   6 

"  e.  side  of  Belt  Line  to  McClellan    6 

McClellan  to  e.  city  limits   10 

"  e.  from  e.  city  limits  to  178  ft.  e.  of  e.  of  entrance  to 

Driving  Park  grounds    8 

178  ft.  e.  of  e.  of  Driving  Park  to  27  ft.  w.  of  e.  of 

Marshland  road    6 

"  Second  to  Hastings   16 

"  Meldrum  to  pumping  works  (main  No.  1)  42 

"  Crane  to  pumping  works  (main  No.  3)  42 

"  alley  s.  of  Cass  to  Shelby    4 

"                alley  s.  of,  alley  w.  of  Griswold  to  alley  w.  of  Wood- 
ward   4 

alley  s.  of,  alley  w.  of  bates  to  Randolph   4 

alley  s.  of  Brush  to  Beaublen   3 

alley  s.  of,  Beaublen  to  189  ft.  e.  of  same   4 

"  alley  n.  of,  15  ft.  w.  of  e.  of  Parker  to  alley  e.  of 

Iroquois    4 

Joe  st,  Michigan  to  alley  s.  of  Buchanan    6 

John  R.  st,  Woodward  to  Miami  12 

"  n.  side  Miami  to  s.  side  of  Madison   4 

"  n.  side  Madison  to  Adams    4 

"  Adams  to  Columbia    6 

"  Columbia  to  Edmund    8 

"  Edmund  to  s.  line  Rowena   6 

"  s.  line  Rowena  to  Brady   8 

"  Brady  to  s.  line  of  Canfleld   6 

crossing  Canfleld    8 

"  n.  line  Canfleld  to  s.  line  of  N.  Boulevard   6 

crossing  N.  Boulevard,  s.  side   8 

"  Horton  to  Hamlin    6 

Johnson  St.,  Nineteenth  to  alley  w.  of  Eighteenth   4 

Jones  St.,  Sixth  to  160  ft.  w.  of  Fifth   6 

160  ft.  w.  of  Fifth  to  Cass   4 

Jos.  Campau  ave.,  At  water  to  Clinton   6 

"  26  ft.  n.  of  s.  of  Catherine  to  20  ft.  n.  of  s.  of  Jay  8 
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Labrosse  St.,  crossing  e.  side  of  Twelfth   6 

e.  line  of  Twelfth  to  430  ft.  w.  of  Tenth   4 

430  ft.  w.  of  to  Tenth   3 

Fifth  to  Fourth    4 

alley  s.  of  alley  e.  of  Twelfth  to  Fourth   4 

Lady's  lane,  n.  from  Dry  Dock  st.  214  ft  ,   4 

Lafayette  ave.,  Artillery  to  Dragoon    6 

"                  Dragoon  to  123  ft.  e.  of  same   4 


"  123  ft.  e.  of  Dragoon  to  316  ft.  w.  of  Junction  

44  316  ft.  w.  of  to  Junction   

"  crossing  Clark   

44  e.  from  Scotten  266  ft  

256  ft.  e.  of  to  362  ft.  e.  of  Scotten  

44  Twenty-fourth  to  e.  line  of  Twenty-second  

"  Eighteenth  to  110  ft.  w.  of  w.  line  of  Seventeenth.... 
44  110  ft.  w.  of  w.  of  to  Seventeenth  

alley  w.  of  Sixteenth  to  Fifteenth  

44  .  Fifteenth  to  w.  line  of  Fourteenth  

Fourteenth  to  Twelfth  

"  crossing  Twelfth,  e.  side   :  

M.  C.  R.  R.  bridge  to  743  ft.  w.  of  Tenth...  

743  ft.  w.  of  to  Tenth  

"  Shelby  to  Griswold   

alley  s.  of.  Tenth  to  Fifth  

alley  s.  of,  Fourth  to  First  

44  alley  s.  of,  First  to  Wayne  

44  alley  s.  of,  Shelby  to  Griswold  

Lafferty  pi.,  Howard  to  s.  side  M.  C.  R.  R.  

Lambie  pi.,  crossing  w.  side  of  Twenty-third  

44  crossing  from  w.  to  e.  of  Twenty-second  

44  Twenty-second  to  Twenty-first  

Lambert  St.,  crossing  e.  side  of  Mt.  Elliott  

44  Concord  to  Canton   

e.  from  Baldwin  236  ft  

44  236  ft.  e.  from  Baldwin  to  Van  Dyke  

Langley  ave.,  Seventh  to  141  ft.  e.  of  e.  of  same  

44  141  ft.  e.  of  e.  of  Seventh  to  Fourth  


Lanman  St.,  crossing  e.  side  of  Vinewood   4 

e.  side  Vinewood  to  Twenty-seventh   6 

Lansing  ave.,  Fort  to  169  ft.  n.  of  Christiancy   6 

33i  ft.  s.  of  Dix  to  Toledo   6 

Larned  St.,  FUui  to  Fourth   4 

Fourth  to  Third    8 

"            alley  w.  of  to  Woodward   8 

Third  to  Hastings    16 

"            Bates  to  Brush    4 

"            St.  Antolne  to  Dequindre   4 

Riopelle  to  St.  Aubln   12 

44            St.  Aubin  to  w.  line  Elmwood   4 

44            w.  line  of  Elmwood  to  748  ft.  e.  of   6 

44            Leib  to  alley  e.  of   4 

w.  line  of  Mt.  Elliott  to  main,  26  ft   4 

Mt.  Elliott  to  Meldrum  25  ft.  w.  of  e   6 

w.  from  Helen  156  ft   4 

44            alley  s.  of,  Third  to  First    8 

alley  s.  of,  First  to  Griswold   4 
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Lamed  st.,  alley  8.  of,  Shelby  to  Grlswold 


"  alley  a.  of,  crossing  Grlswold  (e.  aide)  to  12  ft.  w.  of  a. 

of  lame   

alley  a.  of,  12  ft.  e.  of  e.  of  Grlswold  to  8  ft.  w.  of  e.  of 

alley  w.  of  Woodward   

La  Salle  ave,,  Michigan  to  Horatio  

Klrby  to  McGraw   

Lauderdale  ave.,  Campbell  to  273  ft.  w.  of  w.  of  Junction   < 

M  273  ft.  w.  of  to  Junction  

Laurel  St.,  Wabaah  to  Grand  River  

Lawrence  ave.,  16-ln.  main  In  Woodward  to  1,212  ft.  w.  of  w.  of  same..  < 

Leach  at.,  w.  from  Crane  216  ft  

Leavltt  ave.,  Llvernols  to  Weaaon  

Ledyard  at.,  Third  to  Caaa   < 

Leib  at.,  Wight  to  JefTeraon    < 

Jefferson  to  Cham  plain   

"       42-in.  main  in  Champlain  to  18  ft.  a.  of  n.  of  Monroe   I 

Leicester  at.,  16-in.  main  to  e.  line  of  Woodward   < 

*'  e.  from  Woodward  1.379  ft   * 

Leland  at.,  2  ft.  w.  of  e.  of  Bruah  to  Beaubien   < 

"  Beaubien  to  Ruaaell   

Ruaaell  to  McDougall    1 

McDougall  to  Collins    3 

w.  line  of  Col  Una  to  6  ft.  e.  of  e.  of  same   < 

216  ft.  w.  of  Moran  to  Gratiot  

Lemay  ave.,  JefTeraon  n.  607  ft  (outside  city  limits)   < 

Leroy  pi.,  n.  from  Forest  251  ft  

Leasing  at.,  a.  from  McClellan  158  ft  

Leverette  at.,  Twelfth  to  Tenth   * 

Eighth  to  8eventh    ' 

alley  a.  of,  Tenth  to  Eight h  

Lewia  at.,  Fourth  to  Caaa   * 

**  alley  a.  of,  alley  e.  of  Third  to  Second   < 

Lincoln  ave.,  Grand  River  main  to  alley  n.  of   * 

crossing  Calumet  n.  side  18  ft   1 

n.  line  Calumet  to  Holden   < 

"  crossing  n.  side  Holden    I 

**  n.  line  of  Holden  to  Milwaukee   < 

"  crossing  s.  side  N.  Boulevard  87  ft   4 

alley  w.  of,  alley  n.  of  Grand  River  to  a.  line  of  Brain* 

ard    i 

*•  alley  w.  of,  a.  line  of  Brainard  to  89-ln.  main  in  Calumet  ( 

Linden  at.,  18  ft.  e.  of  Twenty-etxth  to  Twenty-fifth   < 

*4  Twenty-fourth  to  Tillman    * 

"  Maybury  to  137  ft.  e.  of  e.  of  Humboldt   * 

137  ft.  e.  of  e.  of  Humboldt  to  Eighteenth   ( 

"  Eighteenth  to  Harrison    i 

Llvernols  ave.,  Dlx  to  M.  C.  R.  R.   I 

M.  <\  R.  R.  to  n.  city  limits   14 

Locust  St.,  Wabash  to  Harrison    < 

"  National  to  30  ft.  e.  of  same   < 

"  30  fL  e.  of  National  to  alley  w.  of  Trumbull   1 

'*  alley  e.  of  Trumbull  to  Fourth   < 

Fourth  to  Grand  River    < 

Lombard  terrace,  alley  w.  of  Avery  to  Twelfth   i 

Longfellow  ave.,  18-in.  main  to  w.  line  of  Woodward   i 

Lorman  ave.,  Crane  to  Belvldere   4 
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inches. 

Lothrop  ave.,  Hamilton  Boulevard  to  Woodward   6 

Louis  ave..  Crane  to  Holcomb   4 

Lovett  ave.,  Michigan  to  n.  line  of  Buchanan   8 

Rich  to  98  ft.  n.  of  n.  of  Horatio   4 

93  ft.  n.  of  Horatio  to  264  ft.  n.  of  Herbert   6 

44  alley  w.  of,  Visger  to  Jackson   6 

Ludden  St.,  Gratiot  to  Mt.  Elliott   4 

Lyman  St.,  Crystal  to  Orleans   4 

"  4  ft.  w.  of  w.  of  Chene  to  23  ft.  w.  of  e.  of  same. .  *   6 

Lysander  St.,  crossing  e.  side  Thirteenth  21  ft   6 

e.  line  of  Thirteenth  to  Avery   4 

44  Lincoln  to  Seventh   4 

44  Seventh  to  w.  line  of  Sixth   3 

44  crossing  w.  side  Sixth   4 

44  Greenwood  to  Fourth   3 

He  Arthur  St.,  Vlnewood  to  70  ft.  e.  of  e.  of  same   • 

44  70  ft.  e.  of  Vlnewood  to  Twenty-seventh   4 

McClellan  ave.,  Jefferson  to  Marietta   6 

Marietta  to  Mack     3 

"  s.  line  of  Mack  to  144  ft.  n.  of  Emmons   10 

44  n.  from  Gratiot  299  ft   8 

McDougaU  ave.,  Atwater  to  Quoin    6 

44  Guoln  to  Wight    10 

44  Wight  to  Clinton    6 

**  crossing  Waterloo,  Cleveland  and  Arndt   8 

44  Preston  to  Gratiot    8 

44  Gratiot  to  Canfleld   4 

44  Canfleld  to  187  ft.  n.  of  Garfield   8 

•4  187  ft.  n.  of  Garfield  to  Forest   8 

"  Forest  to  Hancock    6 

44  Theodore  to  Farnsworth   6 

"  Palmer  to  Hendrie    8 

alley  e.  of,  Mullett  to  Chestnut   4 

M  alley  e.  of,  Waterloo  to  s.  line  of  Cleveland   8 

"  alley  e.  of,  crossing  Cleveland   4 

"  alley  e.  of,  Cleveland  to  s.  line  of  Arndt   3 

"  alley  e.  of,  crossing  Arndt   6 

"  alley  e.  of,  n.  line  of  Arndt  to  Preston   8 

McDougaU  Boulevard,  22  ft.  n.  of  s.  of  Hendrie  Boulevard,  to  29  ft.  s. 

of  n.  of  Griffin   8 

McGraw  ave.,  Scotten  to  78  ft.  e.  of  La  Salle   4 

78  ft.  e.  of  La  Salle  to  Twenty-sixth   8 

44  Twenty-sixth  to  Grand  River   4 

44  WinBlow  to  Sullivan   6 

Sullivan  to  Sixteenth   4 

McGregor  St.,  Campbell  to  Junction   8 

McKlnstry  ave.,  River  st.  to  n.  line  of  Toledo   6 

44  Brandon  to  Plumer   6 

44  alley  w.  of,  Plumer  to  alley  s.  of  same     4 

McMillan  St.,  crossing  Llvernois,  e.  side   4 

44  Campbell  to  319  ft.  w.  of  Junction   6 

44  319  ft.  w.  of  to  Junction    4 

Mack  ave.,  Rlopelle  to  St.  Aubin   8 

e.  from  St.  Aubin  300  ft   4 

100  ft.  w.  of  to  Dubois,  w.  line   S 

44  crossing  Dubois    4 

'*  e.  line  of  Dubois  to  w.  line  Chene   3 


us 


*J2KT.*^  ».«T  OF  THE 


Xo.  2  


"*t  *.  line., 
end. 


.    .  ?*r*er  

r~     w  ?f  Fischer  

*  *  •  *f  Crane  (a.)  

..  i-*r-  pL  to  16  ft.  w.  of  e.  of  same. 

»•  -Knr^vanla  

t  -  !a*  of  Hamilton  

?i«m2tun         line  of  Park  

*»*r*  :i  *-  one  Montclair  


•j«mt  v.  of  to  w.  line  of  Brush., 
v         of  Brush  to  St.  Antoine. 

WUberell  to  John  R  

-v  2$  ft.  e.  of  w.  line  of  Brush. 

Sfcaabien   

^.v^  ^  St.  Antoine  

fc  »?  s.  tC  Jofcn  R-  to  Randolph  

■m«Ml  tj  Twenty-seventh  

-^■os*  Twenty-fourth   


55a::*»a  to  w.  line  of  Humboldt  

tmni  Humboldt   

„         j€  Humboldt  to  Eighteenth  

*r*M*«ti  to  Fourteenth  

w.  nWtft  to  Thirteenth   

*-<i.r'Y«atfc  to  Harrison   

w    4*m*r  to  TS  ft.  a  of  Plquette  

jn.*iK  to  Orleans   

1  b^ts  to  St.  Aubln  

to  w.  line  of  Dubois  

Dubois   

to  Elmwood   

«rv«ara*  Jos.  Campau   

^  Jrmwood  to  1»  ft.  w.  of  Fourth  

^  fr  w.  of  to  Fourth  

#  from  McOlellan  5a  ft  

ja  ft  e.  of  e  of  McClellan  to  109  ft.  w.  of  w.  of  iVnn- 

s>ttania   

^•t.-^ath  to  17<  ft.  w.  of  Twelfth  

1  »^f»   w   of  to  Twelfth   

*:n  in  Woodward  to  261  ft.  e.  of  e.  of  John  -I  

ft  w   of  w.  of  Oakland  to  Hastings  

jM-i  «ran  tn  Woodmard  to  »  ft.  w.  of  e.  of  John  R  

«Ct   a*'**  »       J<fT«ri»on  to  n.  line  of  Champlaln  

»\  n  a  of  r  »*f  Champlaln  to  1€  ft.  n.  of  a  of  Tontl... 

k>y,    \l  .  s         to  n  line  of  Aah  

„     ....  of  \»h  to  ^  ft.  a  of  Grand  River  

*  .  «>  to  IWauMen 


»  ,vH«marvl  to  ft 


of  e.  of  John  R. 


BOARD  OF  WATKR  COMMISSION  BBS. 


179 


LOCATION. 

Medbury  ave.,  364  ft.  e.  of  e.  of  John  R  to  460  ft,  e.  of  e.  of  same  

22  ft.  w.  of  e.  of  Brush  to  128  ft.  e.  of  e.  of  same  

"  223  ft.  w.  of  w.  of  St.  Antoine  to  149  ft.  e.  of  e.  of  same 

"  140  ft.  w.  of  w.  of  Hastings  to  168  ft.  e.  of  e.  of  same... 

"  194  ft.  w.  of  w.  of  Rivard  to  22  ft.  w.  of  e.  of  same  

"  22  ft.  w.  of  e.  of  Rivard  to  e.  line  of  same  

780  ft.  w.  of  to  w.  line  of  St.  Aubin  

"  w.  line  of  St.  Aubin  to  Jos.  Campau  

Mitchell  to  e.  line  of  Collins  "... 

538  ft.  w.  of  to  168  ft.  e.  of  Mt.  Elliott  

"  Canton  to  Helen   

"  Helen  to  Frontenac   

M  Baldwin  to  Van  Dyke  

"  alley  s.  of,  John  R.  to  360  ft.  e.  of  same  

"  alley  s.  of,  crossing:  Brush  

Melbourne  ave.,  crossing  e.  side  of  Woodward  

Meldrum  are.,  Wight  to  Jefferson   1 

"  JefTerson  to  46  ft.  n.  ot  Port  

46  ft.  n.  of  Fort  to  360  ft.  n.  of  Kercheval  

360  ft.  n.  of  to  642  ft.  n.  of  Kercheval  

"  Arndt  to  Gratiot   

"  168  ft.  s.  of  Forest  to  30  ft.  n.  of  s.  of  same  

"  crossing;  N.  Boulevard   

"  Jefferson  to  Congress   i 

Merrick  ave.,  Vinewood  to  Twenty-seventh  

Twenty-third  to  Tillman  

Tillman  to  Williams  

"  27  ft.  w.  of  e.  of  Maybury  to  212  ft.  e.  of  e.  of  Sullivan. . 

"  132  ft.  w.  of  to  Seventeenth  

w.  line  of  Wabash  to  Twelfth  

Twelfth  to  36  ft.  w.  of  e.  of  Avery  (s.)  

36  ft.  w.  of,  e.  of  Avery  (s.)  to  26  ft.  e.  of  w.  of  Avery 

(n.)  99  ft  

"  26  ft.  e.  of  w.  of  Avery  (n.)  to  Trumbull  

"  Lincoln  to  e.  line  of  Greenwood  

"              26  ft.  w.  of  e.  of  Seventh  to  20  ft.  w.  of  e.  of  Green- 
wood (in  s.  lawn)  

"  e.  line  of  Greenwood  to  136  ft.  w.  of  Fourth  

186  ft.  w.  of  to  Fourth  

"  Third  to  26  ft.  e.  of  w.  of  Second  

"  26  ft.  e.  of  w.  of  Second  to  21  ft.  w.  of  e.  of  same  

"  21  ft.  w.  of  e.  of  Second  to  Cass  

"  alley  s.  of  crossing  e.  side  of  Greenwood  

"  alley  s.  of,  e.  line  of  Greenwood  to  alley  w.  of  Fourth.. 

Miami  ave.,  Gratiot  to  Witherell   

"  n.  side  of,  John  R.  to  Witherell  

alley  w.  of  alley  s.  of  to  Gratiot  

alley  w.  of  Gratiot  to  80  ft.  s.  of  Witherell  

M  alley  e.  of,  Randolph  to  John  R  

Michigan  ave.,  crossing  W.  Boulevard  (s.  side)  

"  Livernols  to  Twenty-fourth   

"  Twenty-fourth  to  Foundry   

*•  Vinewood  to  Tenth   

Tenth  to  First   

"  First  to  Washington  

"  Cass  to  Woodward  24 

"  alley  s.  of,  Cass  to  Shelby   4 


FOHXY-fOCRTH  AMCaL  ROOST  OF  THE 


*i*   jrrrmz*  %1**t  *.  aC  San!**'  ^  z«  •      of  nne. 

1  ^   if         M    -  ^rrifc 


►  x  k  ."tfaK  ^ttre  to  Farmer. 
V,  m.  i(»S(liof  t.  of  Letb. 

►  \  it  w  *  Lc»  to  3S  ft     or  w.  of  If  t  BUlott... 

m  Mm-  

r  *  jc  aJ*r     •*  Cadmac  square  to  Randolph.... 

r  *  «£  in  art  to  S-Ul  ajaln  la  Baaubten  

»     k.  **nv         la  Baaabten  to  Ml  ft.  a.  of  nam*. 

i  ^  V  ^  t.  «f  Daanblen  to  St.  Antolna  

pj»      aaa  a  CSMRard   

mot,  *  floa*  of  CMord  

ia«  HT  .'!tfM  to  w.  lino  of  Park  

Monmr  Fne*   

lao  *  Far*  to  «2  ft-  w.  of  Woodward  

*  «       to  Woodward  

n*  •  K  w*i*ward  to  Broah   

w  :»  *f  Btaabften  

llw  *  fn»Hna  to  Haatlnca  


t  ^  «  ft  v  of  to  Beanbfton  

^  tm         pojo  la  Mack  to  €  ft.  a  of  a  Una  of 


,  t.>aov*i  ^MjJ»«mrd  -  - 
•  *t  ^o^o'3-oiata  to  ! 


ft.     of  a  of 
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LOCATION.  DIAM. 

Morrell  st..  River  st.  to  87  ft.  n.  of  n.  of  Christlancy  

848  ft.  8.  of  Dix  to  Toledo  

44  alley  w.  of  21  ft.  n.  of  8.  of  Brandon  to  4  ft.  n.  of  ■.  of 

alley  s.  of  Plumer  

Mott  ave.,  16-in.  main  to  e.  line  of  Woodward  

44         e.  from  Woodward  668  ft  

Mt.  Elliott  ave.,  148  ft.  8.  of  Wight  to  286  ft.  8.  of  Kercheval  

44  286  ft.  8.  of  Kercheval  to  Preston  

Preston  to  Mack   

Mack  to  Gratiot   

44  Gratiot  to  s.  line  of  Hendrie  Boulevard  (e.  side)  

44  crossing  Boulevard   

44  n.  line  of  Boulevard  to  300  ft.  n.  of  Grlffln  

44  300  ft.  n.  of  Griffin  to  Forest  Lawn  Cemetery  

44  Gratiot  to  Warren  (w.  side)  

Harper  to  182  ft.  s.  of  (e.  side)  

Mullett  St..  Gratiot  to  Chene   80 

'*  St.  Antoine  to  Elmwood  

Mulberry  st,  Thirteenth  to  Twelfth  

Myrtle  Boulevard,  Hubbard  Boulevard  to  alley  w.  of  Twenty-sixth. 

Myrtle  St.,  alley  w.  of  Twenty-sixth  to  Grand  River  

Nail  ave.,  crossing  Vinewood   

Napoleon  st,  Brush  to  w.  line  Beaubien  

"  crossing  Beaubien   

"  e.  line  of  Beaubien  to  Russell  

National  ave.,  Michigan  to  Grand  River  

Navarre  St.,  McClellan  to  426  ft.  e.  of  e  

Newark  St.,  Twentieth  to  Nineteenth   

Newberry  ave.,  Cavalry  to  841  ft.  w.  of  Junction  

44  341  ft.  w.  of  to  Junction  

Newton  ave.,  1,264  ft.  w.  of  to  Jos.  Campau  

Newport  ave.,  70  ft.  s.  of  n.  of  Jefferson  to  397  ft.  n.  of  same  

Nineteenth  st.,  Fort  to  Baker  

44  crossing  Porter  n.  to  b.  line  

44  Baker  to  Newark   

44  alley  w.  of,  197  ft.  s.  of  to  Rose  , 

Noble  St.,  Seventh  to  Sixth   , 

44  Greenwood  to  150  ft.  w.  of  Fourth  , 

160  ft.  w.  of  to  Fourth  

Norton  St.,  283  ft.  e.  of  to  Wesson  , 

Thirty-first  to  386  ft.  e.  of  Junction  

44  886  ft.  e.  of  to  Junction  

N.  Boulevard,  14  ft.  w.  of  w.  of  Hubbard  Boulevard  to  10-in.  main  in 

Grand  River   18 

"  Grand  River  10-in.  main  to  30-ln.  main  in  Collins  24 

"  (n.  side).  330  ft.  w.  of  w.  of  Grand  River  to  639  ft.  e.  of 

e.  of  same    4 

(n.  side),  1,103  ft.  w.  of  w.  of  Sullivan  to  100  ft.  w.  of 

same   

(n.  side),  228  ft.  w.  of  w.  of  Eighteenth  

"  (n.  side),  e.  to  w.  line  of  Eighteenth  

"  (n.  side),  6  ft.  w.  of  w.  of  Woodward  to  8-in.  main  and 

from  16-in.  main  to  3  ft.  e.  of  e.  of  .same  

"  (n.  side),  crossing  Woodward  between  8  and  16-in.  mains 

(n.  side),  St.  Aubin  to  48  ft.  e.,  

(n.  side),  20  ft.  e.  of  w.  of  Dubois  e.,  174  ft  

"  (s.  side),  16  ft.  w.  of  e.  of  Hubbard  Boulevard  to  9  ft. 

e.  of  e.  of  Grand  River   4 


?>  firrr-rorrrH  annual  report  of  the 


LOCATIOH.  DL1M. 

^  3<nu»^  L  s.  side*.  8  ft.  w.  of  e.  of  Sullivan  to  146  ft.  e.  of  same.. 

*.  s*1e».  crossing  Eighteenth  and  Fourteenth  

•     ssde).  367  ft.  w.  of  Twelfth  to  e.  line  

•s.  side),  crossing  Greenwood,  e.  side  

•s.  side).  15  ft.w.  of  e.curb  of  Greenwood  to  6»  ft.  e. 

of  same  

<*.  side).  11  ft.  e.  of  w.  of  r&wm  to  13  ft.  e.  of  e.  of  same 
<s.  side),  8-ln.  main  In  Woodward  to  100  ft.  e.  of  Rlvard. 

<s.  side),  w.  of  w.  of  Chene  27  ft  

<s.  side).  40  ft.  w.  of  e.  of  Mitchell  to  64  ft.  e.  of  e  

Cw*  aad  are..  Piquet te  to  Trombly  

Milwaukee  to  s.  line  of  Boulevard  

s.  line  of  X.  Boulevard  to  24-ln.  main.  87  ft  

24-ln.  main  in  X.  Boulevard  to  27  ft.  n.  of  s.  of  Horton.. 

Horton  to  Hamlin   

•  Hamlin  to  Sidney   

Belmont  to  Harmon   

Harmon  to  130  ft.  n.  of  Woodland  

Orchard  at.  Trumbull  to  Blxth  

Stxth  to  w.  side  Elton  Park  

e.  side  of  EH  ton  Park  to  First  

Orleans  St..  Atwater  to  JefTeraon  

JefTeraon  to  100  ft.  n.  of  n.  of  Wllkins  

Congress  to  73  ft.  n.  of  n.  of  Wllkins  

-  crossing  Leland.  8.  side   

-  Alexandrine  to  s.  line  of  Canfleld  

-  crossing  s.  side  of  Canfleld  30  ft  

Garfield  to  262  ft.  n.  of  

252  ft.  n.  of  Garfield  to  196  ft.  n.  of  Forest  

•*  Trombly  to  Lyman   

Ottawa  St.,  e.  from  Thirteenth  130  ft  

Otis  St.,  e.  from  Junction  300  ft  

300  ft.  e.  of  Junction  to  alley  w.  of  Thirty-first  

Owen  ave.,  16-in.  main  In  Woodward  to  1.220  ft.  e.  of  Woodward  

Fillister  ave.,  260  ft.  w.  of  to  Hamilton  Boulevard  

crossing  w.  side  of  Woodward  

er  ave..  Woodward  to  254  ft.  w.  of  w.  of  Brush  

264  ft.  w.  of  to  w.  line  of  Brush  

crossing  w.  side  of  Brush  

crossing  e.  side  of  Brush  

crossing  Beaublen  and  St.  Antoine,  n.  and  s.  sides  

crossing  Hastings  e.  to  w.  lines    

crossing  Russell  and  St.  Aubin  

e.  line  of  St.  Aubln  to  129  ft.  w.  of  Dubois  

129  ft.  w.  of  Dubois  to  e.  line  of  Grandy  

Mitchell  to  Mc  Don  gall   

crossing  w.  side  of  Moran  

20  ft.  e.  of  w.  of  Moran  to  1W  ft.  e.  of  same  

190  tt.  e.  of  e.  of  Moran  to  300  ft.  e.  of  same  

4  ft.  e.  of  w.  of  Mt.  Elliott  to  i:*  ft.  e.  of  Mel  drum  

Townsend  to  235  ft.  e.  of  Baldwin  

236  ft.  e.  of  Baldwin  to  Van  Dyke  

alley  a  of  (or  private  st.  n.  of  Ferry).  362  ft.  w.  to  Rlvard 
alley  s.  of  (or  private  st.  n.  of  Ferry),  crossing  w.  side 

of  Rlvard   

Park  ave..  Dlx  to  Toledo   

(east  of  city  limits).  Mack  to  124  ft.  n.  of  n.  of  Warren.... 
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Park  pi.  east,  Michigan  to  s.  line  of  State   4 

crossing  State    6 

Park  st.,  Woodward  to  Columbia   16 

"        Columbia  to  Bagg    8 

"        Bagg  to  Peterboro    6 

"        Woodward  to  Washington    6 


Parker  ave.,  6  ft.  n.  of  s.  of  alley  n.  of  Jefferson  to  250  ft.  n.  of  Coe  

842  ft.  s.  of,  to  534  ft.  n.  of  Mack  

Parkman  ave.,  473  ft.  w.  of  Seventh  to  Hamilton  Boulevard  

"  w.  line  of  Woodward  to  16-in.  main  

Parsons  st.f  Cass  to  Woodward   

Pennsylvania  ave.,  Jefferson  to  410  ft.  n.  of  n.  of  Kercheval  

146  ft.  s.  of  Mack  to  50  ft.  n.  of  Elsa  

Perrien  Park,  25  ft.  w.  of  e.  of  Chene,  e.  410  ft  

Perry  st.,  Humboldt  to  Eighteenth  

"         Harrison  to  Twelfth   

*•         National  to  alley  w.  of  Trumbull  

"         alley  e.  of  Trumbull  to  Grand  River  

alley  s.  of,  alley  w.  of  Eighth  to  alley  w.  of  Sixth  

Peterboro  St.,  Cass  to  Woodward  

Philadelphia  ave.,  e.  from  Russell  389  ft  

Pierce  St.,  Dequlndre  to  Jos.  Campau  

Pine  st.,  crossing  e.  side  of  Twelfth  

"       e.  line  of  Twelfth  to  National  

"       National  to  Grand  River   

Pitcher  St.,  Seventh  to  Sixth  

"  Greenwood  to  160  ft.  w.  of  Fourth  

150  ft.  w.  of,  to  Fourth  

"  alley  e.  of  Third  to  Cass  

Pingree  ave.,  Hamilton  Boulevard  to  Woodward  

Piquette  ave.,  Sullivan  to  Eighteenth  

"  Fourteenth  to  e.  line  of  same    

"  e.  line  of  Fourteenth  to  Wabash  

"  Twelfth,  crossing  e.  side  

"  e.  line  of  Twelfth  to  w.  line  of  Avery  

"  Lincoln  to  Trumbull   

"  Greenwood  to  124  ft.  o.  of  e.  of  Fifth  

"  Woodward  to  Beaublen   

"  Beaubien  to  Russell   

"  Dubois  to  186  ft.  e.  of  e.  line  of  same  

"  186  ft.  e.  of  e.  of  Dubois  to  Chene,  e.  line  

e.  line  of  Chene  to  Grandy  

"  Mitchell  to  32  ft.  e.  of  e.  of  McDougall  Boulevard  

"  32  ft.  e.  of  e.  of  Boulevard  to  Collins,  w.  line  

w.  line  of  Collins  to  326  ft.  w.  of  Mt.  Elliott  

326  ft.  w.  of  to  Mt.  Elliott  

Pleasant  ave.,  n.  from  River  st.  615  ft  

Plum  st.,  Trumbull  to  alley  e.  of  

"         alley  e.  of  Trumbull  to  Second  

Plumer  st.,  Livernois  to  Welch  

"  Wesson  to  283  ft.  w.  of  Junction  

"  283  ft.  w.  of  Junction  to  w.  line  of  McKinstry  

"  crossing  w.  side  of  McKinstry  

"  alley  s.  of,  alley  w.  of  Morrell  to  614  ft.  w.  of  alley  w.  of 

McKinstry   

alley  s.  of,  614  ft.  w.  of,  to  alley  w.  of  McKinstry  

Pollard  St.,  1,242  ft.  w.  of,  to  Jos.  Campau  
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Poplar  st.  Twenty-fourth  to  184  ft  w.  of  Twenty-third  

184  ft  w.  of  Twenty-third  to  Tillman  

"  May  bury  to  376  ft  e,  of  tame  

61  ft.  w.  of  Sullivan  to  Humboldt  

w.  line  of  Fifteenth  to  110  ft  e.  of  Wabash  

110  ft  e.  of  e.  of  Wabash  to  Thirteenth  

Porter  ft,  crossing  Campbell   

Ferdinand  to  McKinstry  

Scotten  to  w.  line  of  Hubbard  

"  crossing  Hubbard,  w.  side  

Vlnewood  to  e.  line  of  W.  Boulevard  »  

"  e.  line  of  W.  Boulevard  to  Twenty-second  

"  22  ft  e,  of  w.  of  Twenty-second  to  »  ft.  w.  of  e.  of  Twen- 
tieth   

10  ft  w.  of  e.  of  Twentieth  to  10  ft  w.  of  e.  of  Fourteenth.. 
"  e,  from  Fourteenth  173  ft  

Thirteenth  to  210  ft  w.  of  Twelfth  

HO  ft  w.  of  to  Twelfth  

SI  ft  w.  of  e.  of  Fourteenth  to  0  ft  w.  of  w.  of  Tenth  

"  alley  s.  of,  8  ft.  w.  of  e.  of  Thirteenth  to  28  ft  e.  of  a  of 


"  alley  a  of,  28  ft  e.  of  e.  of  Thirteenth  to  alley  e.  of 

alley  s.  of.  Twelfth  to  First  

Prentiss  ave..  Greenwood  to  alley  w.  of  Fourth  

Third  to  Cass   

"  alley  a  of,  from  Seoond  e.  ISO  ft  

Preston  st,  McDougall  to  Mt  Elliott  

Private  road,  private  way  (e.  of  Russell),  a  from  Clay  406  ft  

Pulford  ave.,  Gratiot  to  Mt  Elliott  

"  Meldrum  to  Beaufalt  

Putnam  ave..  Fourteenth  to  Wabash  

w.  line  of  Thirteenth  to  186  ft.  w.  of  Twelfth  

186  ft  w.  of,  to  Twelfth  

Twelfth  to  Trumbull   

Lincoln  to  Fourth   

Third  to  828  ft  e.  of  same  

828  ft  e.  of  Third  to  alley  w.  of  Seoond  

818  ft  w.  of  to  Cass  (n.  lawn)  

6  ft.  e.  of  w.  of  alley  e.  of  Second  to  w.  Una  of  Cass 

(a  lawn)   

w.  line  of  Cass  to  00  ft  w.  of  Woodward  

00  ft.  w.  of  to  Woodward  

Railway  ave.,  Scotten  to  La  Salle  

Randall  st,  crossing  w.  side  of  Twenty-third  28  ft  

Randolph  st,  alley  s.  of  Atwater  to  Jefferson  

"  Atwater  to  24-ln.  main  In  Cadillac  square  

••  Larned  to  Congress   

"  Congress  to  a  line  of  Gratiot  

"  crossing  Gratiot   

Gratiot  to  Adams   

alley  e.  of,  alley  a  of  Fort  to  Champlaln  

"  alley  e.  of,  alley  a  of  Macomb  to  Gratiot  

Ranspach  st.  Llvernols  to  Hammond   

Raynor  st.  Clinton  to  Gratiot   

Reed  pL,  886  ft  w.  of  to  Greenwood  

Greenwood  to  88  ft.  w.  of  Fourth  

88  ft  w.  of  to  Fourth  
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Reeder  ave.,  488  ft.  w.  of  Campbell  to  Junction   4 

Regular  ave.,  Military  to  Cavalry    6 

Reservoir  grounds,  n.  of  basin  to  80-ln.  branch  S4 

"  s.  and  w.  sides  of  basin  S4 

Rich  St..  Twenty-eighth  to  Clark   6 

"       Clark  to  Scotten    4 

"       Vinewood  to  204  ft.  e.  of  same   4 

"       204  ft.  e.  of  Vinewood  to  Twenty-seventh   6 

Rlopelle  st.(  Atwater  to  Jefferson   8 

"  Jefferson  to  Lamed   12 

"  Lamed  to  Adelaide    8 

Adelaide  to  218  ft.  n.  of  Hancock   6 

"  Frederick  to  Kirby    6 

alley  e.  of.  Willis  to  Canfleld   4 

"  alley  e.  of.  Garfield  to  238  ft.  n.  of  same   4 


alley  e.  of,  288  ft.  n.  of  Garfield  to  alley  s.  of  Hancock.... 


Rlvard  St.,  Atwater  to  Jefferson     8 

"  Jefferson  to  Clinton   10 

Clinton  to  9  ft.  s.  of  Mullett...   6 

Mullett  to  Gratiot   10 

"  Gratiot  to  Watson    4 

Eliot  to  90  ft.  s.  of  Warren   4 

"  90  ft.  s.  of  Warren  to  21  ft.  n.  of  s.  of  Farasworth   6 

"  21  ft.  n.  of  8.  of  Faras worth  to  36  ft.  n.  of  s.  of  Kirby  16 


Kirby  to  221  ft.  n.  of  Palmer   4 

"          221  ft.  n.  of  Palmer  to  alley  n.  of  Harper   6 

"          crossing  Piquette    4 

5  ft.  s.  of.  to  158  ft.  n.  of  N.  Boulevard   6 

158  ft.  n.  of  N.  Boulevard  to  Clay   4 

n.  from  Clay  1.178  ft   6 

"           Lamed  to  Congress    4 

River  St..  55  ft.  w.  of  w.  of  Dearborn  to  w.  line  of  city  limits   6 

"        w.  line  of  city  limits  to  Campau   6 

Campau  to  Pleasant    8 

"        Pleasant  to  75  ft.  e.  of  Swain   6 

"        525  ft.  w.  of  Twenty-fourth  to  w.  side  of  M.  C.  R.  R.  tracks. .  8 

crossing  M.  C.  R.  R.  from  w.  to  e.  side  270  ft   6 

e.  side  of  M.  C.  R.  R.  tracks  to  Sixth  st   8 

Sixth  to  Fifth  and  Fourth  to  Third   4 

"        alley  s.  of,  Third  to  Second   4 

Roby  St.,  n.  from  Ferry  326  ft   4 

Rohns  ave.,  Goethe  to  1,288  ft.  n.  of  n.  of  Mack   6 

860  ft.  s.  of  Chapin  to  800  ft.  s.  of  Gratiot   8 

800  ft.  s.  of  Gratiot  to  Harper   6 

Rolfe  pi.,  22  ft.  s.  of  n.  of  Mack  to  521  ft.  n.  of  same   6 

Rollin  St.,  41  ft.  w.  of  e.  of  Wesson  to  336  ft.  e.  of  e.  of  same   6 

Romeyn  St.,  Cavalry  to  Campbell    6 

"             Campbell  to  Junction    4 

Rose  St..  Twentieth  to  Eighteenth   4 

Rosedale  ave..  16-in.  main  to  e.  line  of  Woodward   6 

"               e.  line  of  Woodward  to  w.  line  of  Oakland   4 

M               w.  line  of  to  Oakland   6 

Rowena  St..  Woodward  to  23  ft.  e.  of  w.  of  John  R   4 

"            23  ft.  e.  of  w.  of  John  R.  to  23  ft.  e.  of  w.  of  Brush   8 

"        *    23  ft.  e.  of  w.  of  Brush  to  Riopelle   4 

Rowland  St.,  24-in.  main  in  Michigan  to  Grand  River   8 
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o  1.  ins  of  Congress  

umi'Mi  o  Macomb   

liiuVrr   o  Larson   

t,umr   u  ranneid   

unaeta  *n  a  line  of  Hendrle  1< 

Lse  >t  H«*ndne  to  a  line  of  Piquet te  

^>p  »f  ?«»|uette  to  Alger  

w*-  -   »t  Chase  to  Fort  

*l—r  *.  tt  Willi*  to  220  ft.  n.  of  same  

v  2      <.  of  Dequindre  to  280  ft.  w.  of  St.  Aubln  

m  ft.  w.  of  to  St.  Aubin  

*-warer  to  Congress  

to  a  line  of  Champlain  

Champlaln   

x  line  Chant  plain  to  n.  line  of  Gratiot  

..Xferson  to  Congress   

■raMiertne  to  Elisabeth   12 

Elisabeth  to  Adelaide   

AMaade  to  Watson   

Watson  to  n.  line  of  Farnsworth  

i-mssinc  Frederick  and  Palmer   

a  one  Med  bury  to  s.  line  of  N.  Boulevard  

ermine  X.  Boulevard  s.  side  to  24-ln.  main  

alley  e.  of  X.  Boulevard  to  Custer  14 

^  ^s»n  aTe..  At  water  to  22  ft.  n.  of  n.  of  Harper  

23  ft.  n.  of  a.  of  Harper  to  Trombly  

Trombly  to  27  ft.  n.  of  s.  of  Clay   1< 

Clay  to  S  ft.  n,  of  Danforth  

Lamed  to  Congress   12 

Congress  to  Champlain   2$ 

alley  e.  of  Klrby  to  Palmer  

3t  C3aar  are..  Mi  ft.  a  of  Jefferson  to  8-1 n.  main  in  Jefferson  

C!**r  wL.  Xlneteenth  to  alley  w.  of  Eighteenth  

at.,  Russell  to  Rlopelle   

e.  line  of  Rlopelle  to  210  ft.  e.  of  St.  Aubln  

31*  ft.  e.  of  St.  Aubin  to  w.  line  of  Chene  

crossing  Chene   

e.  line  of  Chene  to  202  ft.  e.  of  same  

2BC  ft.  e.  of  Chene  to  Qrandy.  w.  line  

w.  line  of  G randy  to  12  ft.  e.  of  w.  of  Jos.  Campau  

w.  line  of  Mcltougall  to  w.  line  of  Collins  3  * 

w.  line  of  Collins  e.  188  ft  

5*  Fa;il  ave..  Bellevue  to  e.  line  of  Concord  

crossing  Frontenac  Boulevard   

e.  line  of  Frontenac  Boulevard  to  e.  line  of  Field  

Townaend  to  Baldwin   

Iroquois  to  Rurna   

Crane  to  alley  w.  of  same  

Holcomb  to  Belvldere   

u  *t..  St.  Aubln  to  «  ft.  e.  of  I)..  «.  H.  *  M.  R.  R  

cr\>**itwr  Collins   

i  «t  (  Twentv-fourth  to  Twenty-third  

Twenty-second  to  Twenty-flrst   

ajlHlfr  at  .  e.  from  MeClellan  **  ft  

*  Vtoulevard.  in.  and  a  sides),  at  w.  line  of  Woodward  8  ft  

■  pi  .  e  from  Kllery  106  ft  

1*  ft  e.  of  Ellen*  to  Mt.  Elliott  


BOARD  OF  WATER  COMMISSIONERS.  187 

LOCATIOH-  »££s. 

8cott  St.,  Riopelle  to  e.  line  of  St  Aubin   4 

e.  line  of  St.  Aubin  to  Dubois   3 

"        crossing  Dubois  to  166  ft.  e.  of  same   4 

166  ft.  e.  of  Dubois  to  499  ft.  e.  of  Chene   3 

"        499  ft.  e.  of  Chene  to  Jos.  Campau   4 

"        Orleans  to  Chene    30 

Scotten  ave.,  Fort  to  Dix    6 

"             Dix  to  Buchanan  (s.)   8 

"             Buchanan  (s.)  to  Buchanan  (n.)   16 

"             Buchanan  to  McGraw    6 

Scovel  pi.,  crossing  W.  Boulevard  to  24  ft.  e  of  same   6 

"          26  ft.  w.  of  e.  of  Twenty-sixth  to  203  ft.  e.  of  same   6 

in  Mound  "Eckstrom"  60  ft   4 

Sears  ave.,  Holcomb  to  193  ft.  e.  of  McClellan   4 

Second  st.,  Front  to  Woodbridge    6 

"           Wood  bridge  to  alley  n.  of  Jefferson   10 

"           crossing  Congress    10 

"           Abbott  to  alley  s.  of  same   8 

Abbott  to  Grand  River    10 

"           alley  w.  of,  Front  to  alley  n.  of  same  „   4 

"           alley  w.  of,  alley  s.  of  to  Lewis   4 

Second  ave.,  High  to  166  ft.  n.  of  Henry   4 

"            Grand  River  to  Bagg    10 

Bagg  to  s.  line  of  Canfield   6 

"            crossing  Canfield  s.  line  to  20  ft.  s.  of  n   8 

20  ft.  s.  of  n.  to  30  ft.  n.  of  Prentiss   6 

"             (e.  side)  16  ft.  s.  of  n.  of  Forest  to  17  ft.  s.  of  n.  of  Han- 
cock  '..  6 

"             crossing  Forest  s.  line  to  22  ft.  n.  of  n.  line   6 

"            (e.  side)  crossing  Putnam  and  Merrick  '.   6 

"             (w.  side)  crossing  Putnam  and  Merrick   4 

M             36  ft.  s.  of  n.  of  Kirby  to  2  ft.  n.  of  n.  of  Colburn   6 

24  ft.  s.  of  n.  of  Colburn  to  s.  line  of  N.  Boulevard   6 

crossing  N.  Boulevard    8 

"             alley  w.  of,  Forest  to  28  ft.  n.  of  s.  of  Merrick   6 

alley  e.  of,  alley  n.  of  Canfield  to  Prentiss   4 

alley  e.  of,  28  ft.  n.  of  s.  of  Warren  to  16  ft.  n.  of  s.  of 

Putnam    6 

Secor  pi.,  from  Ferry  to  267  ft.  s.  of  s   4 

Selden  ave..  Seventh  to  Sixth   4 

"            crossing  Greenwood     4 

"             Greenwood  to  alley  w.  of  Fourth   3 

"             alley  w.  of  to  Fourth   4 

"             Third  to  Woodward    4 

"             alley  s.  of.  Greenwood  to  alley  w.  of  Fourth   4 

8eminole  ave.,  21  ft.  s.  of  n.  of  Agnes  to  n.  line  of  St.  Paul   6 

alley  e.  of,  6  ft.  n.  of  s.  of  alley  n.  of  Jefferson  to  n. 

line  of  Champlain    4 

"  alley  e.  of,  n.  line  of  Champlain  to  21  ft.  s.  of  n.  of 

Agnes    6 

Seventh  St.,  River  st.  to  alley  n.  of  Lafayette   8 

"            alley  n.  of  Lafayette  to  Bagg    10 

"            Bagg  to  Grand  River    8 

"            Grand  River  to  Calumet   6 

"            crossing  Calumet  s.  to  n.  line   8 

"            n.  line  of  Calumet  to  684  ft.  n.  of  Stanley   6 

"            alley  w.  of,  alley  s.  of  to  Spruce   3 


188 


'JUL 


OF  THE 


t  *0  PWIJF. 


J»  jf  Buchanan  

to  Wwrw  

Boaierard  to  Woodward. 
ism  tt 


i)  at  w.  line  of  Woodward  t  ft. 


-  a. 

%  T»oohmb»  to  Michigan  10 

a  uteT  a  of  Michigan  

■wow  o  I  fl  i.  of  n.  of  Waterloo 

■a.  9  Srattot   

uric  o  3  ft.  d.  of  Ferry  

ma  "o  Alia  wood   

h£  -o  •^•aaa.  

„  Caaapaa  w.  to  e.  line  

to  21  ft.  n.  of  n  

ft  


^,    f^  van  jx  Woodward  to  Oakland. 

taaawl  to  73  ft.  e.  of  


^wr  <*.  -o  rtmarwe   W 

-  w  i  t  to  Ahooct   M 

*w  ft  -o  aitey  a.  of  

MMHtt  :o  CHarry   

-^rrr  a  C  ft  t.  of  Bac*  1* 

t.  i      Baa  to  M-tn.  main  if 

x  rrw  Ba«  to  Grand  Hirer  

^Mi  BTver  toOft  D.  of  

i  jf  Grand  RlTer  to  Calumet  


jf  to  9  ft.  n.  of  Calumet  

j  M  ^  i.  of  Calumet  to  »  ft.  n.  of  Lyaander  

,  n  -        i^-ar^ct*  to  Myrtle  

]£rrtj»  to  Buchanan   

Bucaaaaa  to  Grand  River  10 

Or*a<i  Rim  to  McGraw  

*.  ^oaa  2+-4a.  main  In  X.  Boulevard  O  ft  

w.  of.  Lafayette  to  Howard  

^  wr**rward  to  1  ft  w.  of  w.  of  Oakland  

*  j  r  w  «*  w.  of  to  S  ft.  e.  of  w.  of  Oakland  

.  «.    v^aaa  Rrcer  to  Xofcte   

v  m  vn*.  U~mo*  to  US  ft.  e.  of  name  

*  .  :5*cona  to  Caaa  

fc>y  a  of.  alley  *.  of  8ecood  to  Ft  rat  

^fTi^f  of  Flrat  to  Caa»  

^  at.  C*a*~  to  Woodward  

^  »t.        -toeetk  to  Twelfth   

"Tw*^*  Hamaon   

Xa**MS  to  al>r  w.  of  Trumbull  

w        to  S*r*nth  

^y"*i  to  nrth   
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from  second  alley 


DiAir. 
nrcHst. 
of  to  first  alley  w.  of 


Spruce  at,  alley  s.  of, 
Seventh  . 

Standlsh  st,  TwenUeth  to  Foundry    \\Y/.\V.'.'.\'.'.'.'.'.  6 

Stanley  ave.,  Tillman  to  Williams    6 

*'  Grand  River  to  Sullivan    6 

"  crossing  Humboldt,  w.  side    4 

"  25  ft.  w.  of  e.  of  Humboldt  to  2  ft.  e.  of  e.  of  Eighteenth  6 

"  Stanton  to  Sixteenth    6 

"  crossing:  Fourteenth    6 

183  ft.  w.  of  to  Twelfth  4 

'*  Commonwealth  to  Seventh   4 

"  Seventh  to  Greenwood   6 

Stanton  ave.,  Merrick  to  Antoinette   6 

"  crossing  N.  Boulevard   e 

Stark  ave.,  Livernois  to  Welch   .............  4 

State  St.,  Cass  to  Woodward   10 

crossing  Washington  e.  side  24  ft  ...  24 

"        80  ft.  w.  of  e.  of  Washington  to  Woodward  80 

"        alley  s.  of,  from  Cass  to  alley  w.  of  Washington   4 

alley  s.  of,  from  alley  e.  of  Washington  to  e.  line  of  Gris- 

wold  

"        alley  s.  of,  e.  line  of  Griswold  to  alley  w.  of  Woodward  

Stevens  ave.,  26  ft.  n.  of  s.  of  Gratiot  to  366  ft.  n.  of  same  

Stimson  pi.,  Cass  to  Woodward  

Stewart  St.,  Bellevue  to  Canton   

Sullivan  ave.,  Michigan  to  463  ft.  n.  of  Buchanan  

crossing  Warren   

M  26  ft.  s.  of  n.  of  Stanley  to  Baltimore  

"  crossing  N.  Boulevard   

Summit  ave.,  River  st.  to  Fort  

Superior  St.,  crossing  Brush   

3  ft.  e.  of  e.  of  Brush  to  220  ft.  w.  of  Beaubien  

"  22D  ft.  w.  of  to  Beaubien  

"  Beaubien  to  Russell   

"  Riopelle  to  Dequindre   

"  Dequindre  to  St.  Aubin   

"  crossing  e.  side  of  St.  Aublrr  

"  St.  Aubin  to  w.  line  of  Chene  

"  crossing  Chene   

e.  line  of  to  343  ft.  e.  of  Chene  

343  ft.  e.  of  Chene  to  Mitchell  

McDougall  to  Gratiot   

Swain  ave.,  40  ft.  s.  of  Wabash  R.  R.  to  Fort  

Sycamore  st,  Wabash  to  Harrison   

"  National  to  alley  w.  of  Trumbull  

123  ft.  w.  of  to  Grand  River  

Sylvan  st.,  Vlnewood  to  66  ft.  e.  of  same  

66  ft.  e.  ot  Vinewood  to  106  ft  w.  of  Twenty-seventh  

"         106  ft  w.  of  to  Twenty-seventh  

Sylvester  St.,  Gratiot  to  Mt.  Elliott   

"  Beaufait  to  Concord   

Taylor  ave.,  2  ft.  w.  of  e.  of  Hamilton  Boulevard  to  16-in.  main  in 

Woodward   

Tenth  st.  River  st.  to  Abbott   

Abbott  to  Michigan   24 

Theodore  st,  John  R.  to  106  ft.  e.  of  Riopelle  

"  268  ft.  w.  of  St.  Aubin  to  w.  line  of  Dubois 
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rt  St..  crossing  Dubois   

e.  line  of  Dubois  to  Orandy  

11  ft.  e.  of  w.  of  Jos.  Campau  to  27  ft.  w.  of  e.  of  Me- 

Dougall   

crossing  Collins   

crossing  Moran  w.  side  

e.  from  Moran  375  ft  

crossing  Mt.  Elliott  main  to  main  

15  ft.  w.  of  e.  of  Mt.  Elliott  to  w.  line  of  Beau  fait  

Helen  to  191  ft.  e.  of  same  

alley  a  of.  e.  and  w.  of  Davis  pi.  150  ft  

Front  to  s.  line  of  River  st  

a  line  of  River  st.  to  Lamed  

Lamed  to  alley  n.  of  

Lamed  to  Fort  st  

Abbott  to  High   

alley  e.  of,  alley  n.  of  Michigan  to  Lewis  

!  are..  Grand  River  to  Bag*  

Bagg  to  Calumet,  s.  line  

a  to  n.  line  of  Calumet   

n.  line  of  Calumet  to  Holden,  n.  line  

crossing  Baltimore   

Calumet  to  Canfleld   

alley  e.  of,  from  Henry  to  Bralnard  

Tam*enth  st..  River  st.  to  Fort  

Fort  to  Howard   

alley  a  of  Porter  to  Porter  

Porter  to  Ash   

crossing  Myrtle   

Magnolia  to  n.  line  of  Grand  River  

n.  line  of  Grand  River  to  15  ft.  n.  of  CanAeld  

15  ft.  n.  of  Canfleld  to  Hancock  

Hancock  to  150  ft.  n.  of  

150  ft.  n.  of  Hancock  to  20  ft.  n.  of  a  of  KJrby  

25  ft.  n.  of  s.  of  Harper  to  210  ft.  n.  of  n.  of  same  

alley  w.  of.  Bagg  to  Myrtle  

TTtiriieth  St..  90  ft.  s.  of  Jackson  to  Buchanan  

Devereaux  to  153  ft.  s.  of  Warren  

Thirty-first  St.,  Michigan  to  230  ft.  s.  of  Warren  

150  ft.  s.  of  to  Norton  

Thirty-second  St.,  Michigan  to  15  ft.  s  of  Buchanan  

15  ft.  s.  of  to  85  ft.  n.  of  Buchanan  

85  ft.  n.  of  to  385  ft.  n.  of  Buchanan  

385  ft.  n.  of  Buchanan  to  82  ft.  n.  of  Horatio  

Thirty-third  St..  Michigan  to  Horatio   

Thirty-fourth  St..  Michigan  to  136  ft.  n.  of  Jackson  

64  ft.  s.  of  to  132  ft.  n.  of  Buchanan  

132  ft.  n.  of  Buchanan  to  126  ft.  n.  of  Rich  

i  i  1 1 1  -fifth  st..  Michigan  to  n.  line  of  Buchanan  

n.  line  of  Buchanan  to  277  ft.  n.  of  n.  of  Rich  

Mi  i»son  ct..  n.  of  Fore»t  115  ft  

TUUiuin  avt\.  Michigan  to  »><>  ft.  n.  of  Merrick  

Hurinon  to  MrGraw   

T.ii.-i.i  avp.,  Llvernol*  to  McKlnstry  

McKlnntry  to  3**i  ft.  e.  of  Soot  ten  

#H  ft.  e  of  Soot  ten  to  Hubbard  

w.  l.ne  of  W.  Boulevard  to  Twenty-fifth  
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TontI  St.,  Van  Dyke  to  Maxwell    6 

Torrey  St.,  Twenty-eighth  to  Lovett   4 

•**  crossing:  w.  side  of  Scotten   4 

*  Townsend  ave.,  Jefferson  to  86  ft.  n.  of  s.  of  Waterloo   6 

n.  from  Mack  208  ft   6 

208  ft.  n.  of  Mack  to  s.  line  of  Gratiot   4 

44  s.  line  of  to  8-ln.  main  In  Qratlot    8 

"  8-1  n.  main  in  Qratlot  to  n.  line  of  Palmer   8 

Trombly  ave.,  Oakland  to  Hastings    6 

Crystal  to  Russell    4 

Russell  to  20  ft.  e.  of  w.  of  Dubois   8 

183  ft.  w.  of  to  Chene   6 

44  Chene  to  w.  line  of  Collins   4 

"  crossing:  Collins    6 

"  e.  line  of  Collins  to  72  ft.  e.  of  Ellery   4 

72  ft.  e.  of  Ellery  to  e.  line  of  Mt.  Elliott   6 

Trowbridge  ave.,  16-in.  main  to  e.  line  of  Woodward   6 

e.  line  of  to  611  ft.  e.  of  Woodward   4 

Trumbull  ave.,  21  ft.  s.  of  n.  of  Fort  to  9  ft.  n.  of  s.  of  alley  s.  of 

Abbott    8 

44  9  ft.  n.  of  s.  of  alley  s.  of  Abbott  to  24- In.  main  in 

Abbott   10 

44  Abbott  24-ln.  main  to  8-in.  main  In  Michigan   8 

44  Michigan  to  Plum    6 

44  Grand  River  to  alley  n.  of   6 

Calumet  to  Forest    8 

Forest  to  497  ft.  n.  of  G.  T.  R.  R   6 

497  ft.  n.  of  G.  T.  R.  R.  to  60  ft.  n.  of  Piquette   8 

50  ft.  n.  of  Piquette  to  H olden   6 

alley  w.  of.  Cherry  to  Pine   S 

alley  w.  of, Pine  to  Myrtle   4 

alley  w.  of,  alley  n.  of  Grand  River  to  Calumet   6 

44  alley  e.  of,  Plum  to  Sycamore   8 

Tuscola  St.,  Fourth  to  Third    6 

alley  s.  of,  Greenwood  to  alley  w.  of  Fourth   4 

Twelfth  St.,  468  ft.  s.  of  to  River  st   4 

44  17  ft.  s.  of  n.  of  River  8t.  to  81  ft.  s.  of  n.  of  Lafayette   8 

44  26  ft.  s.  of  n.  of  Howard  to  26  ft.  s.  of  n.  of  Baker   8 

44  Baker  to  Calumet    * 

44  Calumet  to  8.  line  of  Boulevard   8 

44  8.  line  of  to  16  ft.  8.  of  n.  line  of  Boulevard  10 

alley  w.  of,  from  121  ft.  s.  of  to  Porter   4 

private  alley  e.  of,  from  12-ln.  main  in  Porter  to  alley 

n.  of   4 

Twentieth  St.,  Fort  to  Michigan    6 

Twenty-first  St.,  Fort  to  Standlsh   4 

crossing  Porter  s.  to  n.  line   6 

alley  w.  of,  Brevoort  to  Webster   4 

Twenty-second  st.,  Fort  to  Dalzelle  ~e 

Twenty- third  St.,  Fort  to  Magnolia   t> 

Magnolia  to  35  ft.  s.  of  Linden   3 

35  ft.  s.  of  Linden  to  100  ft.  n.  of  Poplar   4 

100  ft.  n.  of  Poplar  to  Klrby   6 

Klrby  to  s.  line  of  McGraw   4 

s.  line  of  McGraw  to  Ivy  pi   8 

Twenty-fourth  st.,  River  st.  to  Fort    4 

"  Fort  to  Baker    $ 
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Tw«icj-r  jurtn  sc.  Baker  to  ft-  line  of  Michigan    I 

».  line  of  to  62  ft  n.  of  Michigan  If 

a  ft.  n.  of  to  138  ft.  n.  of  Michigan  IS 

IS  ft.  n.  of  to  1*2  ft.  n.  of  Michigan.  10 

«  ft.  n.  of  Michigan  to  Butternut  14 

Butternut  to  Buchanan    10 


Buchanan  to  n.  line  of  McGraw  

a.  line  of  McGraw  to  Chop©  pi  

Tratr-Oft*  sc.  Howard  to  Baker  *  

Baker  to  Toledo   

E  st.  to  Michigan   

Michigan  to  Hancock   

crossing  Warren   

US  ft.  a  of  Hudson  to  n.  line  of  McGraw  

T**ae?^«Lxta  sc.  213  ft  s.  of  B  st.  to  146  ft.  ft.  of  Hancock  

146  ft.  s.  of  to  421  ft.  n.  of  Hancock  

4X1  ft.  n.  of  Hancock  to  McGraw  

34  ft  n.  of  s.  of  Brown  pi.  to  SI  ft.  n.  of  s.  of 

Grand  River   

Tweatjr^seventh  »t.  Myrtle  to  s.  11  ne  of  Buchanan  

crossing  Buchanan   

n.  line  of  Buchanan  to  82  ft.  n.  of  s.  of  McGraw.. 

Twv«ty-«4*hth  sc.  Michigan  to  14  ft.  n.  of  Rich  

Tvesttr-atnth  st„  MS  ft  s.  of  Michigan  to  Buchanan  

V>**a  s*..  Fifth  to  Fourth  

V\a*a  sc.  McKlnstry  to  Clark  

Yam  Dyke  a  vs.,  Jefferson  to  ISO  ft  n.  of  Waterloo  

27f  ft  a.  of  n.  line  of  to  n.  line  of  Worcester  

n.  line  of  Worcester  to  Mack  

Mack  to  n.  line  of  Gratiot   

Gratiot  to  Harper   

Jefferson  connecting  with  43-ln.  main  II  ft  of  

Vtoc*nnes  st,  McClellan  to  17S  ft  e,  of  e.  of  same  

Vtne  »t,  crossing  e,  side  of  Fifth  

Fifth  to  Fourth   

Vine  wood  ave..  Fort  to  Buchanan  

Buchanan  to  Merrick   

Merrick  to  Grand  River  

Fort  to  430  ft.  n.  of  Toledo  

F  st.  to  Buchanan   

crossing  Vlnewood  ft.  of  M.  C.  R.  R.  between  mains 

23  ft  

Virginia  ave.,  Hamilton  Boulevard  to  w.  line  of  Woodward,  n.  and 

a,  sides   

.6  ft  e.  of  w.  line  of  to  16-ln.  main  In  Woodward  

V lager  St.,  Twenty-eighth  to  Lovett  

crossing  e.  side  of  Scot  ten  

La  Salle  to  Vlnewood   

Wabash  ave.,  n.  line  of  M.  C.  R.  R.  to  n.  line  of  Ottawa  

"  n.  line  of  Ottawa  to  s.  line  of  Buchanan  

"  a  line  of  Buchanan  to  a.  line  of  Grand  River  

"  crossing  Grand  River   

"  n.  line  of  Grand  River  to  18  ft  s.  of  a.  line  of  L  8.  4 

M.  8.  R.  R.   

18  ft  s.  of  a  of  L.  8.  *  M.  8.  R.  R.  to  1SS  ft  n.  of 

Piquet te   

"  crossing  N.  Boulevard   
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Walbrldge  St..  Baldwin  to  Van  Dyke  

Walker  st,  Atwater  to  Jefferson  

Walnut  st,  264  ft.  w.  of  to  Van  Dyke...^  

Warren  ave.,  w.  line  of  Scotten  to  Grand  River  

Sixteenth  to  Fourteenth   

«•  85  ft.  e.  of  w.  of  Fourteenth  to  7  ft.  e.  of  e.  of  alley  e. 

of  same   

7  ft.  e.  of  e.  of  alley  e.  of  Fourteenth  to  Avery  

195  ft.  w.  of  to  Twelfth,  n.  aide  

Trumbull  to  106  ft.  w.  of  Seventh  

"  106  ft.  w.  of  Seventh  to  Greenwood  

"  Greenwood  to  Third   

Third  to  Cass   

"  6  ft.  e.  of  w.  of  Cass  to  106  ft.  e.  of  Rlopelle  

M  Warren  ct.  to  w.  .line  of  Dubois  

"  crossing;  Dubois  56  ft  

"  e.  line  of  Dubois  to  e.  line  of  G randy    

"  12  ft.  e.  of  w.  of  to  10  ft.  w.  of  e.  of  Jos.  Campau  

"  crossing  Collins   

"  w.  line  of  Moran  to  63  ft.  e.  of  Detloff  ct  

2  ft.  e.  of  w.  of  Mt.  Elliott  to  178  ft.  e.  of  e.  of  same  

"  Helen  to  228  ft.  e.  of  same  

Warren  ct.,  181  ft.  s.  of  to  56  ft.  n.  of  Warren  

Warsaw  pi.,  17  ft.  e.  of  Dequindre  to  St.  Aubin  

Washington  ave.,  Michigan  to  State  

Michigan  to  Park   

"  alley  w.  of,  from  alley  s.  of  State  to  alley  s.  of 

Bagley   

alley  e.  of,  from  alley  a  of  State  to  alley  w.  of 

Woodward   

Waterloo  St.,  Dequindre  to  Jos.  Campau  

"  Jos.  Campau  to  Burlage  pi  

Burlage  to  Mt.  Billott   

Mt.  Elliott  to  56  ft.  e.  of  Beaufait  

**  66  ft.  e.  of  Beaufait  to  Bellevue  

Field  to  Sheridan   

Townsend  to  Baldwin   

Watson  St.,  Woodward  to  Brush   

"  Brush  to  reservoir   

M  Dequindre  to  Chene   

Wayne  St.,  173  ft.  s.  of  to  Woodbridge  

Woodbridge  to  Michigan  

Webster  pi.,  Twenty-second  to  alley  e.  of  same  

"  Nineteenth  to  alley  w.  of  Eighteenth  

Webb  ave.,  e.  line  of  Hamilton  Boulevard  to  w.  line  of  Woodward... 

w.  line  of  Woodward  to  16-in.  main  

Welch  ave.,  Plumer  to  s.  line  of  M.  C.  R.  R  

211  ft.  s.  of  to  309  ft.  n.  of  Stark  !. 

s.  line  of  Ingersoll  to  n.  of  city  limits  

Wesson  ave.,  Toledo  to  Herbert   

W.  Boulevard,  (both  sides)  Fort  to  Shady  lane  

"  (west  driveway)  Shady  lane  to  Baker  

"  (w.  side)  18  ft.  s.  of  n.  of  Shady  lane  to  33  ft.  s.  of  n. 

of  Baker   '  

"  (w.  side)  n.  line  of  Dix  to  n.  line  of  Toledo  

(w.  side)  E  st.  to  444  ft.  s.  of  Michigan  

(w.  side)  444  ft.  s.  of  to  s.  line  of  Michigan  
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Woodbrldge  st.,  24  ft.  e.  of  w.  of  Woodward  to  6  ft.  e.  of  e.  line  of 

St.  Antolne   

"  6  ft.  e.  of  e.  line  of  St.  Antolne  to  Dubois  

900  ft.  w.  of  to  Jos  Campau   

"  Jos.  Campau  to  400  ft.  e.  of  same  

"  400  tt.  e.  of  Jos.  Campau  to  McDougall  

825  ft.  w.  of  to  Lelb  

"  alley  s.  of,  Bates  to  Randolph  

"  alley  s.  of,  Brush  to  210  ft.  e.  of  Beaubien  

"  alley  s.  of,  McDougall  to  Walker  

Woodland  ave.,  16-in.  main  to  e.  line  of  Woodward  

e.  line  to  780  ft.  e.  of  Woodward  

Woodward  ave.,  (e.  side)  s.  from  Atwater  to  246  ft  

"  (e.  side)  Milwaukee  to  102  ft.  s.  of  N.  Boulevard  

(e.  side)  102  ft.  s.  of  to  N.  Boulevard  

fe.  side)  crossing  s.  side  of  Melbourne  

"  (e.  side)  crossing  Chicago  Boulevard   

"  (e.  side)  crossing  Boston  Boulevard   

"  (w.  side)  from  171  ft.  s.  of  to  Atwater   

"  (w.  side)  crossing  Virginia  ave  

"  (w.  side)  crossing  Shakespeare  Boulevard  

(w.  side)  crossing  Schiller  Boulevard  

*'  Atwater  to  Jefferson   

"  Jefferson  to  Soldiers'  Monument  

"  Bagg  to  Edmund   

Atwater  to  Adams   

Adams  to  Baltimore   

"  Baltimore  to  Clay   

N.  Boulevard  to  Woodland  

Woodland  to  16  ft.  n.  of  city  limits  1 

High  to  200  ft.  n.  of  Canfleld  

alley  e.  of,  alley  s.  of  Atwater  to  alley  s.  of  Jefferson 
"  alley  e.  of,  alley  s.  of  Lamed  to  alley  s.  of  Cadillac 

"  square  

alley  e.  of,  alley  s.  of  to  Gratiot  

alley  e.  of,  Gratiot  to  12  ft.  s.  of  n.  of  John  R  

"  alley  e.  of,  12  ft.  s.  of  n.  of  John  R.  to  172  ft.  s.  of 

Withereli   

alley  e.  of  (private  alley).  80  ft.  s.  of  to  Withereli 

97  ft  

alley  e.  of,  alley  s.  of  Elizabeth  to  s.  line  of  Elisa- 
beth   

alley  e.  of,  crossing  s.  side  of  Elizabeth   

M  alley  e.  of,  Elizabeth  to  Columbia   

alley  e.  of,  Columbia  to  Montcalm  

alley  w.  of,  Atwater  to  alley  s.  of  Jefferson  

alley  w.  of,  alley  s.  of  Lamed  to  alley  s.  of  Fort.... 

alley  w.  of,  alley  s.  of  State  to  Clifford  

alley  w.  of,  crossing  n.  side  of  Clifford  

alley  w.  of,  n.  line  of  Clifford  to  alley  s.  of  Park.... 

"  alley  w.  of,  Montcalm  to  High  

Woodward  ave.  terrace,  Woodward  to  w.  line  of  John  R.  

Wreford  pL,  crossing  w.  side  of  Vlnewood  

"  crossing  Hubbard  Boulevard   

Wreford  ave.,  Grand  River  to  Eighteenth  

Zender  pi.,  Ellery  to  288  ft.  e.  of  same  

288  ft.  e.  of  Ellery  to  Mt.  Elliott  
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